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1- Radiative Forcing (RF)
3 -Global Warming
5- Atmospheric-Ocean General Circulation Models (AOGCM)

2- Intergovernmental panel on Climate Change (IPCC)

4 -Climate Chang?
6- General Circulation Models (GCM)
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1- Downscaling 2- Linear Scaling (LS)

4- Distribution Mapping (DM) 5- Local Intensity Scaling (LI)
8- Root Mean of Square Error(RMSE) 9- Bias

7- Variance Scaling (VS)

3- Delta Change or Change Factor (DC or CF)
6- Power Transformation (PT)
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1- Africa Regional Climate Models (RCM)

3- COordinated Regional Climate Downscaling Experiment (CORDEX)

5- Representative Concentration Pathway Scenarios (RCP)
7- Statistical Downscaling

2- Africa Climate Models (AfrCM)
4- Fifth Assessment Report (AR5)
6- Dynamical Downscaling
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Figure 1. Location of Birjand Station in Africa RCM Area (Right) and Variation annual Temperature and
Precipitation in lasted 6 decade (Left)

Table 1. List of the GCM Used in this Study
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EC-EARTH Sgw Meteorological Institution at Stockholm University
CSIRO-MK3 Wzl Commonwealth Scientific and Industrial Research Organization
GFDL-ESM2M 1S5 el NOAA Geophysical Fluid Dynamics Laboratory
HadGEM2 oSSl Met Office Hadley Centre
IPSL-CM5A-LR Al b Institute Pierre Simon Laplace
MIROC5 ol National Institute for Environmental Studies
NorESM1-M 395 Norwegian Climate Centre
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1- Validation 2- Anomaly

4- Slope 5- Coefficient of Determination (R?)
8- Efficiency Coefficient

p
7- Index Agreement(lA)

3- Taylor Diagram
6- Mean Bias Error(MBE)
9- Mean of Absolute Error(MAE)
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Table 2. Top 3 RCM and Downscaling Methods of precipitation in terms of different statistical indicators
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Figure 6. minimum, maximum and mean of annual precipitation value and trend line from all RCM simulation in
RCP4.5 and RCP8.5 in 1956-2100 period
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Figure 6. Minimum, maximum and mean of annual temperature value and trend line from all RCM simulation in
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Abstract
One of the most important consequences increased radiative forcing due to anthropogenic
activities is global warming, that created varied and challenging changes such as climate change

on ecosystems. Predictions show that the increased radiative forcing will continue. Regarding to
the existence of several climate models and error correction methods, selection of the right
model is one of the key challenges. In this study, the accuracy and efficiency of the fifth report
on regional climate models including CanESM2, CSIRO Mk3, EC- EARTH, IPSL, MIROCS51,
HadGEMZ2, MPI, NorESM1 and GFDL and statistical downscaling error correction methods
including Linear Scaling (LS), Change Factor (CF), Distribution Mapping (DM), Local
Intensity Scaling(LI), Power Transformation (PT) and Variance Scaling (VS) Using T and F
tests, the Taylor diagram and 10 statistical indices during two control (1956-2005) and
validation (2006-2015) periods were assessed in Birjand station. The results show that;
comparing the average of monthly period increases the efficiency of models and methods
exaggeratedly. The best model is different based on statistical indicators and time series period.
CF downscaling method is not accurate in validation period. LS and VS downscaling methods
are appropriate selection for precipitation and temperature parameters respectively. Also,
average accuracy of all models for both precipitation and temperature parameters is better than a
single model. MPI and Earth climate models have good performance in simulating precipitation
and temperature data.

Keywords: Climate variables, Climate change, Regional climate model, Evaluation,
Downscaling, Birjand
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