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Aim of Study

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 1n daily time steps.

2. The hydrologic utility of PPs for streamflow simulation over
a basin with complex topography for five hydrologic years.
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Study Area and Stations Distribution
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Figure 1. Geographical location, Basin Elevation (m), meteorological stations and
hydrological station located at the study area.

Region: Karasu basin; Area: 10250 km?; Station. No: 23 and Elevation Range: 1130 m to 3500 m.
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Precipitation Products (PPs) Properties and Methodology

Table 1. Properties of selected PPs, Abbreviations in the data source column; G, gauge; S, satellite;

R; Reanalysis.
Name solzract:(s) ressgla:titlm c?)s:::e lzzﬁ(t)ir:lll Reference
TMPA-3B42v7 GS 0.25¢ 50° N/S 3-hourly [14]
IMERGHHFv06 GS 0.100 60° N/S 30 min [15]
ERAS5 R 0.25¢ 50° N/S Hourly [16]
PERSIANN S 0.25¢ 60° N/S Hourly [17]

~ Table 2. Properties of performance indices for evaluation of PPs

Pe.rfo-rmance Mathematical statement Explanation
indicator
R is Pearson correlation coefficient, B (Bias) is
. 2 2 5,05 the ratio of estimated and observed mean,
Kli.ng Gupta KGEll-n[(R_l) +(ﬁ-1) H(VR-1)] VRd( Vgriabili(tiy Rutfifo) is the rfat-io of esﬁmate:
.. R=_Z o.- - )/(® xd,), and observed coefficients of variation, y an
i]tzsff;lcc)::)?n:i(tis r; T ( ! HO)(Sn HS) (6525 6 are the distribution mean and standard
p=—=, VR=(d_xp1 )/(n_xd,) deviation where s and o indicate estimated
° T and observed.
M (Miss); when the observed precipitation is
not detected. F (False); when the precipita-
Hansen-Kuiper HK= (HxCN)-(FxM) tion is detected but not observed, H (Hit);
(H+M) (F+CN) when the observed precipitation is correctly
detected, CN (Correct Negative); a no precip-
itation event is detected.
Gm obi2 n is the sample size of the observed or cal-
Nash-Sutcliffe NSE=1- QT Q) culated streamflow. Q¢”and Q™ present
Efficiency n (Q;)b_inb)z the observed and simulated streamflow,

Q¢P present the mean observed streamflow.
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Result and Discussion: Mean daily Precipitation
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Figure 2. Mean daily precipitation and its bias compared to observed over the study region
for the entire period and four seasons.
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Result and Discussion: Pperformance metrics result for direct comparison
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Figure 3. PPs rehablhty at the regional scale under Kling Gupta Eff1c1ency (KGE) and 1ts components for daily
precipitation considering the entire period and four seasons. Y-axis color presents: satellite [blue], gauge and satellite
[red], Reanalysis [green].
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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].
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Scheme-1 :
model parameters calibrated
by observed precipitation.

Scheme-2 :
model parameters calibrated
by each PP individually.

Hydrologic utility of Precipitation Products (PPs)
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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.
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Precipitation Products (PPs) Performance for daily streamflow simulation

Calibration Period Validation Period Entire Period
Obs -
TMPA-3B42 V7 - o >=2
IMERGHHF V06 - 1.01 g
ERAS - 1.01 ? 1.5
PERSIANN - [ 030 | 046
1
Obs -
TMPA-3B42 V7 - g 05
IMERGHHF V06 - 2
ERAS - o |
PERSIANN - <=

1 1 1 1 1 1
NSE KGE R BIAS V NSE KGE R BIAS V NSE KGE R BIAS VR
Figure 6. Performance of daily streamflow for observed precipitation and selected PPs.

Table 3. Model parameter range and optimum values for observed and PPs. Number of the column indicates; 0,
parameter range; 1, Obs; 2, TMPA-3B42v7; 3, IMERGHHFv06; 4, ERA5; 5, PERSIANN

Parameter and units 0 1 2 3 4 5
Snow correction factor - SCF (-) 1.44 091 146
Degree-day factor - DDF (mm/°C /day) 0.36 : 036 033
Temperature threshold above which precipitation is rain- Tr (°C) ; 292 299
Temperature threshold below which precipitation is snow Ts (°C) L - 1
Temperature threshold above which melt starts - Tm (°C) 1.87
Parameter related to the limit for potential evaporation - Lpart (-) ! ! 082  0.69
Field capacity - FC (mm) : 1153
Non-linear parameter for runoff production - Beta (-) 1475 = 0.05
Constant percolation rate - KO (mm/day) d ) 112 1.34
Storage coefficient for very fast response - K1 (day) 27  27.08
Storage coefficient for fast response -K2 (day) 785 2455
Storage coefficient for slow response - Isuz (day) 464 984
Threshold storage state - cperc (mm) ! 6.79 039
Maximum base at low flows - bmax (day) 745 154
Free scaling parameter - croute (day2/mm) 2937 5.32
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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 ERAS5) 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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