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Abstract

Precipitation is among the most important meteorological
phenomena and the main parameter for streamflow
forecasting. Therefore, determining the amount of
precipitation for the future periods will help water resources
management and flood prediction. In this regard, some of the
most important meteorological centers in the world provided
users with Quantitative Precipitation Forecasts (QPFs) on a
global scale. The availability of global ensemble forecasting
models in the TIGGE database created new opportunities for
flood forecasting. In this research, the effect of post-processing
on the most important global numerical ensemble forecasting
models such as UKMO, ECMWF, NCEP and CMA in the
TIGGE database during the years 2007 to 2014 is investigated
for the Bashar River Basin. Evaluations were conducted for
probabilistic and nonprobabilistic approaches. Initially, the
four NWP models with quantile mapping methods were bias
corrected. Then, by using Bayesian model averaging (BMA),
the post-processing was carried out. The results of probabilistic
evaluation after post-processing showed that the skill of
forecasting models for the Bashar Basin increased and uniform
distributions were achieved in verification rank histograms.
Also, at most stations the results of the probabilistic evaluation
with the BSS for the combined mode of four QPF Models with
BMA method were close to 0.5 and the results in the simple
combination were close to zero; indicating that Grand
ensemble has a higher skill than single models.
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Members (day) Method
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Table 2- Formulation of the evaluation criteria used in this study
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Verification measure Formula Description Perfect/no skill
F-F)(0-0

Pearson’s correlation = L(EP©-0) Linear dependency between forecast and 1/0
coefficient J 3 (F-F)z \/2 (0-6)2 observation
Mean absolute error MAE:%Z |F-0O| Closeness between forecast and observation 0/
Root-mean-square Error RMSE= %Z(F_O)z Closeness between forecast and observation o/
Relative root-mean- RMSE
square error RRMSE= —— To understand values of RMSE 0/

. 1 Measure of the magnitude of the probability

— P2

Brier score BS=X Z (P-Po) forecast errors 01

. . BS
Brier skill score BSS=1- Ag:curacy of the PQPFs compared to the 1< 0

Sref climatology

Continuous ranked _ 2 How well did the probability forecast predict
probability score CRPS= f (Pr(x)-Po(x))"dx the category that the observation fell into? o

Notes: F, O, Pr and P denote the forecast, corresponding observation, probability of precipitation and observed frequency, respectively.
N is the amount of forecast and observation pairs. Similarly, F and O denote the forecast average and observation average. BS,; is the
Brier score of the reference probability forecast, typically the probability of event occurrence from the climatology.

Downloading QPFs of
TIGGE Database

Evaluation of bias-
corrected forecasts

Interpolating QPFs into
using Stations location

Bias correcting raw QPFs using
quantile mapping method

Evaluation of Grand
ensemble forecast

0

0

Evaluation of
post-processed

forecasts model using BMA

Post-processing QPFs of each

Combining QPFs using BMA and construct
a Grand ensemble

Fig. 2- Flowchart of the research process
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Table 3- Specifications of rain gauge in the research
basin
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Station Eleglrﬁglon Longitude Latitude
Batari 1560 51° 33' 30° 86'
Pataveh 2200 51° 27 30° 96'
Pirashegeft 1900 51° 29' 30° 71
Tangab 2220 51° 43' 30° 56'
Totnadeh 1720 51° 34 30° 89'
Cheshmechenar 2200 51° 64' 30° 71
Chitab 1610 51° 33' 30° 80'
Dashtroom 2105 51° 52' 30° 57
Dehkohneh 2200 51° 81 30° 36'
25 onlinw PIT ol 8ot Sepidar 2100 51° 37" 30° 60'
P s Sisakht 2140 51° 45' 30° 86'
Shahmokhtar 1740 51° 52' 30° 70'
Firozabad 1940 51° 45' 30° 73
Ghalat 1870 51° 69' 30° 56'
Krik 1700 51° 42' 30° 82'
Yasoj 1821 51° 58' 30° 68'
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Fig. 3- Layout of the rain gauges in the research
basin
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Fig. 4- Results of Pearson correlation coefficient of raw ensemble forecasting of precipitation in 16 selected
stations
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Fig. 5- Results of MAE of raw ensemble forecasting of precipitation in 16 selected stations
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Fig. 7- Comparison of VR histogram of raw and bias-corrected with PIT histogram of post-processed
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Table 4- Comparing the deterministic evaluation
values for single model forecast with BMA forecast
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r (mm) MAE RRMSE
ECMWEF 0.8 1.58 2.2
UKMO 0.81 1.54 2.14
NCEP 0.78 1.69 2.28
CMA 0.75 1.7 2.36
Grand 0.81 1.55 2.15
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