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Cross-validation:

Three different validation sets were used to test the performance of the
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ThiS. ;tudy evaluates relative performances of differgnt 1. Hourly Gauge Adjustment In this method, The rain gauge < | [ N methods. In cross validation, 50%, 25%, 12.5% of the station-based
statistical methods to enhance radar-based quantitative Methods : (Heistermann et al. 2013) observations are regarded as " Gage obsavatons observations are excluded (assumed ungauged) for validation while the
ot fi fi PE lit : . ° ' S DN— B R il - - — - — remaining are used for the calibration in different experiments. In addition
reCpltelen &= .Ir.na .Ion (Q .) gflkelitigy BT ra.m gaUge ) . H : Precipitation Intensity (mm/h) to three validation sets, testing fields including 50 three-collocated gauges
network data. Initial investigations of these algorithms are These methods adjust the gridded - Gl | - eStImatlonStO\éerg e gautgﬁstatii)rr:s will be used for validating the final composite products.
implemented using datasets obtained from 17 C-band radar-based estimates by referring to - _agldel - - e are l(:(?[rrec §° t ‘byt' mafc ”lg ?c -
Turkish weather radars. Finally, high-resolution composite gauge measurements. The methods - fﬁénureafe'\sncels (;'atg '?:to ut?]celorr;dgr Vel OIS e
radar-based precipitation maps of Turkey was produced by vary based on assumption of the : vixel values. Figures show the CDF Validation Set 2 Validation
. . : error type (multiplicative/additive) - . ' , .
ChOOSIng the beSt methOdS among a” bIaS adJUStment and |tS dlstrlbutlon 6 - i, matChlng Of two dlfferent radars _ 2:32;%;2?:;3;;3 Validation Set 3 VETR etier
methods. A summary of our initial results is given. (Hatay and Antalya). R R R R i | ,
_ 2. Time-independent Bias Correction Methods: e = All rain gauges within the range of each radar
Motivation Result
2.1. Multiple Linear Regression (MLR): (Gabella et al., 2000) seliles
Considering the advantages and disadvantages of all | | o o 1. General Results: / \
. . . . 5 - 70
common precipitation measurement platforms, combining A Iingar relationship. IS generaied by utilizing assessment factors (AF) T
th dvant tc of based observation obtained by calculating the ratio of radar-based estimations to gauge- NP e G5 . D
< cletellielgsolls esplstis O Felbizsmessnl Plssnelols based observations (R/G) as a dependent variable, and three time- Among the gauge adjustment methods, both the E°
and radar-based estirpates to eliminate the systematic and independent variables: Distance from Radar (D), Minimum Height calibration and validation results obtained from all s
the random errors of radar estimates has been the main of Visibility (Hvmin), Height of Gauge (HG). Two different regression o i
. . N >=(. *
motivation for many studies that merge radar- and station- models were defined according to the precipitation rate: Heavy precipitation - events (>=9.2 mm/hr) of the year 201/ .
it - it suggest that LMB and LAB adjustment methods perform 10
based measurements (Goudenhoofdt and Delobbe, 2009). Precipitation (>~émm/hour) and Light Precipitation (1-6mm/hour). . . S i}
Despite the other applications of better both in terms of compensating the underestimation R
a4 N ' and decreasing the RMSE values (Daily mean error o 7
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increased from -1.4 mm up to -0.4 mm and daily RMSE
values decreased from 6.2 mm/day to 0.80 mm/day in

estimates the effect of Cumulative Beam
May yield representativeness errors Blockage (CBB) was taken into
account in measuring the
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Regarded as the most accurate precipitation] this methodology (Ozturk et al., 2012),
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E Satellclltels & Provide homogeneous and continuous Minimum Height of Visibility.
Models estimates Moreover, CBB-AV (The average . .
5 Low spatial/temporal resolution CBB over all radar elevation égi;)ng ti;]e Oil:lme-lndﬁpendentbmethods, boih I\/ILRI and
T angles) was measured. In the | methods are s .OiNn. to Dpe compens.ating a large S
composite map, the areas with portion of radar precipitation underestimation (from -1.4 o 0
Very high spatio-temporal resolution CBB-AV higher than 30% are mm/day into -0.5 mm/day in average). However there was 60
Systematic and random errors discarded due to extreme no significant increment in RMSE values. 50
\_ ) underestimation. However, this 40
threshold can be re-evaluated . § %

o . . . ) . CBB-AV measured for each radar based 2. Results from a case-study: 20
Majority of the studies on the real-time correction of radar- according to the obtained results. on their elevation tacks °
E?Shed product are highly dependenlt on the ﬁvqnab'“ty Of?c The following table represents validation results (average of N S " (S Y

igh-density ré]%.auge stationl network at eac ftime step o / \ three validation sets) from precipitation accumulation of
. . . . “ 70
correction. This study, evaluates and tests four common 1-Hour Accumulated Hourly AWOS radar-based only and estimations retrieved from different I“
real—time. gauge adJustmeni methods (which require gauge Raéja;i'PrgupitaF’glon Gauge Station radar-gauge hourly bias corrected methods against the rain S, R a— e
observation data at each time step of correction) and two Suma onsiR) Observations (G) gauge observations for the year 2015 over Antalya radar -
time-independent bias correction methods (which do not CBB-AV filter : : : : 30
eqUire sause data and are operationally <imoler to mplemented Y —— The observations are obtaineci from 28 rain gauges in N
req sdus P y P | 120km range of the radar. This radar is prone to beam . [10
implement). dentify > 6 mmy/hr blockage, and it has a CBB-AV value >=10% over 11 stations 1 s A P R I e :
Studv Obiecti radar-gauge and >=20% over 4 stations out of 28. The results are
Y jectives Hirs . .
P obtained from all gauges. Thus, radar-only estimates are . . o
o | . T s, Figures showing the accumulated precipitation in a large-scale
* |Investigation of radar-based estimates over entire radar ! —| AF1 (1-6 mm/hr) 5 y &aUs ' 5 days precipitation between 2017/12/17 to 2017/12/21
network in Turke Assessment }7 generated based on radar-only estimations (first), LMB
. y . . Er o AF2 (>6 mm/hr) corrected radar estimates (second) and CDF matched
» Evaluating performance of bias correction methods based R/G e o] P o G Mean Error P (third). Fourth fi o i
. . . . estimations ird). Four igure shows the interpolate
on observations obtained from radar-based estimations (mmiyear) . ourtnh TisUre ne NErp
. gauge observations using inverse distance weighting method.
and rain gauge network Distance from — Radar Gauge \ J
‘ . . . . . etno
* Production and validation of a composite high-resolution Rewerio) ( Estimations Observation
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