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Abstract

Precipitation forecasting models play important role in the
performance of flood and meteorological warning systems. In
this research, the efficiency of five Numerical Weather
Prediction (NWP) models, which exist in the TIGGE database,
are assessed to determine the best temporal resolution of
forecasted datasets at distinct climate regions of Iran, during
2014-2018. Findings showed that by increasing the lead time
the accuracy of all forecasts decreases significantly. Moreover,
most of the NWP models, especially the ECMWF and UKMO
perform well, based on Correlation Coefficient (CC) and
RMSE metrics, up to lead time of 3 days. Also, results
indicated that by removing biases from the raw forecast
datasets, the performance of all NWP models in different lead
times increases considerably. After bias correction, the RMSE
values of ECMWEF, JMA, and KMA models in the lead time of
10 days reduces by about 70, 65, and 73%, respectively, and,
except for IMA, all NWP models perform well in most climate
regions. The JMA model in humid climate zones (north and
west parts of Iran) has a high level of bias and leads to
unreliable forecasts.
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Fig. 1- Geographical location of Iran and spatial distribution of rain gauges and climate regions
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Table 1- Overall attributes of global NWP systems used in this research
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Center ECMWF JMA KMA METEO UKMO
Horizontal resolution 0.28 (0-10day)
archived (degree) 0.56 (10-15) 1.25x1.25 0.37x0.56 0.73x0.73 0.83x0.56
Vertical levels 91 100 85 91 85
Ensemble Size 51 50 16 35 25
Forecast Length (days) 106_1105 0-11 0-10 0-3/5 0-15
Initial Perturbation SVs, EDA- SVs, LETKF, None
Strategy SVINI LAF ETKF (in-run Perturbation only) ETKF
Model Uncertainty SPPT, SKEB SPPT SKEB2 No SKEB
JMA SIB
Land Surface Model IFS (Simple JULEC SURFEX 7.2 JULEC
Biosphere)
Yamaguchi Bowler et
. and al 2008, . . Best et
Reference Buizza et al 2005 Majumdar, Kay et al Boisserie et al. (2016) al(2011)
2010 2013
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Table 2- Statistical metrics for evaluation of NWP forecasts
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Table 3- Information of stations used in the study
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ID Station Latitude / Longitude Climate Classification
1 Ahvaz 31/35°E , 48/74°N Arid

2 Bandar Anzali 37/48°E , 49/46°N Per-Humid B
3 Galugah 36/74°E , 53/84°N Semi-Humid
4 Garmsar 35/24°E , 52/36°N Arid

5 Kalibar 38/87°E , 47/02°N Mediterranean
6 Kuhrang 32/46°E , 50/13°N Per-Humid A
7 Marivan 35/50°E , 46/15°N Humid

8 Mashhad 36/24°E , 59/63°N Semi-Arid

9 Nikshahr 26/23°E , 60/20°N Extra-Arid
10 Qeshm 26/75°E , 55/89°N Extra-Arid
11 Rafsanjan 30/38°E , 55/93°N Extra-Arid
12 Robat Poshtebam  33/01°E , 55/56°N Extra-Arid
13 Sepidan 30/23°E , 52/00°N Humid

14 Zabol 31/10°E , 61/54°N Extra-Arid
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Fig. 3- The RMSE of NWP forecasts at different temporal resolutions before and after bias correction
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Fig. 4- Variations of Bias metric of all NWP forecasts at different temporal resolutions and climate regions of
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