ol O gebio oo VYRV lanns oF 0,b0ud o302 J ——a—
Volume 14, No. 4, Winter 2019 (IR-WRR)
Iran-Water Resources v —-———

Research

Comparing the Spring Precipitation Derived
from Four Gridded Datasets and Simulated by
RegCM and Evaluating them Against
Observations in Ghazvin Plain
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Abstract

Precipitation is a major component of the hydrological cycle
and is a crucial forcing data for hydrological and agricultural
models. Great efforts have been made to generate gridded
precipitation products, thereby leading to the increased
availability of precipitation datasets at different spatial and
temporal resolutions over the globe. This study provides an
intercomparison of daily precipitation of four high spatial
resolution gridded precipitation products (PERSIANN-CCS,
CHIRPS, CFSR and AgMERRA) with that simulated by
RegCM4 model and evaluates them against observational data
over eight springs (2003-2010) in the Qazvin Plain. Statistical
evaluation of three convective precipitation schemes (Ku,
Emanuel, and Grell) coupled in RegCM4 showed that Ku is
the best scheme for spring precipitation modeling in the region.
Based on continuous statistical indices, AQMERRA showed
relative superiority to other products and RegCM. Categorical
statisticsal indices indicated that CFSR performed better in
detecting rainy days while AQMERRA were better in detecting
the non-rainy days and distinguishing rainy and non-rainy
days. Results showed that compared to other precipitation
products, AQMERRA, in general, is closer to the observed
daily precipitation during the spring over the Ghazvin Plain.
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Table 1- Characteristics of selected stations in Ghazvin plain
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Station Latitude Longitude AIE::]L;de I;'gt?o?]f
Ghazvin 36° 15° 50° 3° 1279.2 Synoptic
Avaj 35° 347 49° 13 2034.9 Synoptic
Moalem 36° 27 50° 29° 1629.2 Synoptic
Takestan 36° 37 49° 42 1283.4 Synoptic
Buin Zahra 35° 46° 50° 4 1225 Synoptic
Magsal 36° 9 50° 10 1260 Climatology
Shahid Rajaee 36° 8 50° 18° 1318 Climatology
Bagh Kosar 36° 47 50° 23" 1245 Climatology
Abgarm 35° 45 49° 177 1591 Rain gauge
Niarak 36° 31" 49° 257 1197 Rain gauge
Fath Abad 35°45° 50° 13" 1200 Rain gauge
Kharaghan Gharbi 35°50° 49° 17 1696 Rain gauge
Kharaghan Sharghi 35° 37 49° 277 1844 Rain gauge
Naser Abad 36° 7 50° 21° 1313 Rain gauge
Loshan 36° 37 49° 30° 364 Rain gauge
Sharif Abad 36°12° 50° 9° 1308 Rain gauge
Zar Abad 36° 28° 50° 24" 1452 Rain gauge
Rajaee Dasht 36° 27 50° 17 915 Rain gauge
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Table 2- Spatial and temporal resolution and characteristics of center and number of grid points to run the
RegCM in differrent nests
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Number of points in Number of points in

Sp_atlal Temporal Geographical northern-southern eastern-western
resolution (km) resolution (s) center o A
direction direction
90 225 39°N-44°E 26 34
30 100 37°N-47°E 30 54
10 30 36°N-49.9°E 48 84

Table 3- Comparison of simulated precipitation by the model with observational data for different stations
and schemes based on different statistical indices
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Convective precipitation scheme

MBE MBE MBE MBE

(mm) *  (mm) " (mm) " (mm) "
Ghazvin 0.12 0.37 -0.45 0.03 -0.26 0.31 -0.26 0.35
Avaj -0.52 0.39 -0.92 0.19 -0.96 0.36 -0.93 0.31
Moalem -0.42 0.35 -0.25 0.34 -0.86 0.31 -0.86 0.40
Takestan 0.1 0.38 -0.39 0.29 -0.07 0.43 0.21 0.43
Buin Zahra -0.15 0.45 -0.16 0.38 -0.17 0.50 -0.04 0.50
Magsal 0.005 0.53 -0.45 0.42 -0.43 0.39 -0.41 0.39
Shahid Rajaee -0.07 0.52 -0.53 0.49 -0.52 0.46 -0.56 0.50
Bagh Kosar -0.002 0.40 -0.39 0.31 -0.24 0.36 -0.45 0.34
Average -0.12 0.42 -0.44 0.31 -0.44 0.39 -0.41 0.40
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Fig. 2- Comparison of daily precipitation values of AQMERRA and PERSIANN-CCS products with the
corresponding values of Avaj, Shahid Rajaie and Khargaghan stations
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Fig. 3- Values of POD, FAR and CSI averaged over 14 stations
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Table 5- Statistical categorical indices for different precipitation products and RegcCM model for selected

stations
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Fath Abad 069 062 032 066 078 02 051 072 021 048 057 029 06 069 026
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1- Global Precipitation Climatology Center

2- Climatic Research Unit

3- Climate Prediction Center

4- National Centers for Environmental Prediction

5- National Center for Atmospheric Research

6- European Centre for Medium-Range Weather
Forecasts

7- Global Land Data Assimilation System

8- Bias Correction

9- Tropical Rainfall Measuring Mission

10-CPC MORPhing technique

11-Precipitation Estimation from Remotely Sensed
Information using Artificial Neural Networks

12-Climate Hazards Group InfraRed Precipitation with
Station Data

13-Downscaling

14-Cloud Classification System

15-National Climate Data Center

16-Climate Forecast System

17-Climate Forecast System Reanalysis

18-National Aeronautics and Space Administration
(NASA)

19-NASA's Modern-Era Retrospective Analysis for
Research and Applications

20-The Agricultural Model
Improvement Project

21-International Center for Theoretical Physics

22-Optimum Interpolation Sea Surface Temperature

23-National Oceanic and Atmospheric Administration

24-Global Topography

25-Global Land Cover Characterization

26-Global Zobler

27-United States Geological Survey

28-0One Way Nesting

29-Parameterization

30-Ku

31-Emanuel

32-Grell

33- Arakawa-Schubert

34-Fritsch-Chappell

35-Spin Up

36-Mean Bias Error

37-Spearman's Rank Correlation Coefficient

38-Continuous Statisticsal Indices

39-Categorical Statistical Indices

40-Root Mean Square Error

41-Normalized RMSE with the Standard Deviation

42-Probability of Detection

43-False Alarm Ratio

44-Critical Success Index
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