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1 - Process-based

2 - Reanalysis

3- Global Risk Assessment toward Stable Production of Food
4- National Aeronautics and Space Administration (NASA)

5- The Agricultural Model Inter-comparison and Improvement
Project

6 - the Modern-Era Retrospective Analysis for Research and
Applications
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Figurel-Geographical characterestics of study location
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Table 1- Some characteristics of in-situ stations
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(m) ) )
Elevation L ongitude Latitude
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Table 2- RMSE, MAE and MBE for daily maximum and minimum temperature and daily precipitation in study location

_ L yiSTas Lod Jilas &N,
! 0’5 :h
o (°C) (°C) (mm)
ation Maximum Temperature Minimum Temperature Precipitation
RMSE MAE MBE RMSE MAE MBE RMSE MAE MBE
ol 2.95 1.65 2.06 2.85 2.06 297 2.56 267 -0.29
Golmakan
et 4,18 3.64 3.42 7.02 495 467 5.64 0.9 0.05

Mashhad
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Figure 2- Comparison of AgM ERRA data and cor responding obser ved data for daily maximum and minimum temper ature
and precipitation for Mashhad and Golmakan stations
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Figure 3- Comparison of probability distribution function of observed daily maximum and minimum temper ature and
precipitation with AgQM ERRA cor responding data for Golmakan and Mashhad stations



AR7AlA]

gBosls clu 51w AQMERRA o515 o5 51 oo lisw! (gouw 0l (o y 30

AGMERRA (g 231> U ;b Uks oui saalive (gl 0315 diljg, (Sai,b g bd J8las g oSTas il ylg 9 (uiile - Jgus
Table 3- Mean and variance of observed daily maximum and minimum temper ature and precipitation data andAgM ERRA
corresponding data

s dadlive 1 3051
Observed AgMERRA
oS byl eSSk eibyly
Mean Variance Mean Variance
. o5 2010 1054 18.0 10.80
(°C)ailss, slod yiSlas Golmakan
Daily maximum temperature = 5124 9974 1832 1049
Mashhad
. ) MK ees 786 350 837
( C) &ljgy slod JBlas Golmakan
Daily minimum temperature Moo 8.35 8.52 367 8.22
Mashhad
3 ofsels 0.58 231 0.86 322
(mm) S, Golmakan
Daily precipitation b 0.70 2.82 0.64 237
Mashhad
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Introduction: Consistency and transparency in climate data and methods facilitate comparisons across
regions or between models in each of these assessments, particularly when market linkages between regions are
emphasized (14 and 15). However, the density and quality of stationary climate data varies widely through space
and time, with the best coverage in developed countries and less reliable coverage in the Tropics and Southern
Hemisphere (15). So, severa groups have collected these data and constructed harmonized, global gridded
datasets at monthly resolution. However, these require weather generators synthesize daily resolution before they
may be applied to crop models and are therefore likely to miss events that are important for the calibration and
validation of agricultural models. Regional gridded observational networks have also been created (e.g., E-Obs
in Europe, (8); APHRODITEINn Asia, (21)), however many regions and variables are not covered by any such
network and inter comparing sites between regions with different methodologies introduces inconsistencies ().
Recently, AQMERRA climate forcing dataset provide daily, high-resolution, continuous, meteorological series
over the 1980-2010 period designed for applications examining the agricultural impacts of climate variability
and climate change. These datasets combine daily resolution data from retrospective analyses (the Modern-Era
Retrospective Analysis for Research and Applications, MERRA) with in situ and remotelysensed observational
datasets fortemperature, precipitation, and solar radiation, leading to substantial reductions in bias in
comparisonto a network of 2324 agriculturalregion stations from the Hadley Integrated Surface Dataset
(HadISD) (5).Therfore, this research was done in order to investigate the possibility of using AQMERRA climate
forcing dataset to estimate missing data in in-situ daily temperature and precipitation observations in Mashhad
plain.

Materials and Methods: The study area was Mashhad plain in KhorasanRazavi province, located in the
northeast of Iran. Climate data corresponding to Mashhad plain extracted by means of geographical
characteristics of Mashhad (for the 1980-2010 periods) and Golmakan (1987-2010 period) stations from
AgMERRA dataset. The goodness of fit of AQMERRA climate forcing dataset was done by means of Root
Mean Square Error (RMSE), Mean Absolute Error (MAE) and Mean Bias Error (MBE) tests and R2. The root
mean-squared error (RMSE) is computed to measure the coincidence between measured and modelled values
and Mean Bias Error (MBE) is simply to examine the overall model error.Furthermore, probability distribution
function of observed daily data and AQMERRA data for both Golmakan and Mashhad stations calculated.
Eventually, mean and variance of AQMERRA and in-situ data were calculated to have a more accurate
comparison of simulated and observed data.

Results: Results indicated that AQMERRA dataset has a good performance in estimating daily maximum and
minimum temperature in Mashhad Plain. RMSE, MAE and MBE for daily precipitation illustrated a good
performance of AQMERRA data. However, R? value was 0.43 and 0.25 for Mashhad and Golmakan stations,
respectively. Although the probability distribution function of daily maximum and minimum temperature and
precipitation indicated the same trend for both studied stations, comparison of mean and variance of observed
daily maximum and minimum temperature and precipitation and AQMERRA data for Mashhad and Golmakan
stations showed different results. The difference between mean of AQMERRA and observed daily maximum
temperature for Mashhadand Golmakan stations was 3.42 and 2.10 C°, respectively. It was 4.68 and 3.05 C° for
minimum daily temperature for Mashhad and Golmakan, respectively, and the difference between mean of
AgMERRA and observed daily precipitation was 0.06 and 0.28 mm.day™ for Mashhad and Golmakan,
respectively.

Discussion and Conclusion: This research showed that using AQMERRA climate forcing dataset could be a
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reliable tool to estimate missing data of in-situtemperature observations. Although the performance of
AgMERRA dataset was good for daily precipitation, distribution of simulated precipitation compare with
observed precipitation was different. Concerning AQMERRA precipitation data some points have to keep in
mind that precipitation in arid and semi-arid regions tends to be more variable in time than in humid regions. In
fact, the distinctive features of arid and semiarid regions affect precipitation modeling on a discrete event basis
and a continuous basis (7, 10, 13).Results of this research illustrated the same trend and it reveded that
AgMERRAdataset could not simulate the precipitation distribution in Mashhad plain. It seems that comparing
AgMERRAprecipitation data with OPHRODITE dataset and other dataset can give us more accurate vision
about AQMERRA dataset. Furthermore, it seems that it is needed to do more researches regarding investigation
of performances of crop model results by using AQMERRA dataset as climate data input, because this dataset
was released for agricultural application.
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