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Table 2-Measures for evaluating the error between the observational data and the AQMERRA and ERAS reanalysis data
sets in the study stations.

Station Parameter ERAS AGMERRA

R RMSE MAE R RMSE MAE

Maximum Temperature 0.95 3.67 2.59 0.88 5.33 3.9

Gonabad Minimum Temperature 0.74 6.73 4.04 0.67 7.27 5.15
Precipitation 0.64 5.22 19 0.16 5.8 2.31

Maximum Temperature 0.99 3.81 3.31 0.91 6.11 4.81

Sabzevar Minimum Temperature 0.84 4.89 3.9 0.87 6.27 5.68
Precipitation 0.34 4.23 2.28 0.26 6.1 331

Maximum Temperature 0.98 4.77 311 0.98 5.63 411

Mashhad Minimum Temperature 0.92 7.09 3.96 0.59 7.42 4.85
Precipitation 0.54 5.43 214 0.1 5.99 2.42

Maximum Temperature 0.87 4.27 2.89 0.78 5.93 3.81

Torbat e Heidariyeh Minimum Temperature 0.74 7.22 4.27 0.7 6.89 4.89
Precipitation 0.44 4.81 1.59 0.24 6.36 3.1

Maximum Temperature 0.88 3.59 1.95 0.89 4.97 3.91

Torbat e jam Minimum Temperature 0.97 6.5 5.01 0.79 8.05 5.36
Precipitation 0.69 5.05 247 0.32 49 1.96

Maximum Temperature 0.97 4.16 2.9 0.89 5.47 3.78

Neyshabor Minimum Temperature 0.94 5.96 3.84 0.85 7.76 4.98
Precipitation 0.66 4.92 2.1 0.2 6.32 2.29

Maximum Temperature 0.99 3.7 2.62 0.77 4.93 411

Kashmar Minimum Temperature 0.88 7.13 3.94 0.89 6.97 4.95
Precipitation 0.66 6.02 3.05 0.14 6.2 1.93

MVW Aiion sl San poldo 45wl oo Leo
S g Aibios aeS sl laosls Ko
gl gleazs wibge (5L @ baye by Sien
3 AQMERRA o0ls acgomme g0 5l Jol>= MAE 4 RMSE

Journal of Agricultural Meteorology

O Sgba sdaline a5 jsboleas ¥ Jgux Gillas
“-"—i“)f )e,bl-s-o 6‘)‘0&5‘5&42.' k-g,[J,J[_]‘M lolSs]

R ey p Oyee CooS A (pl 0 alue 4o
4 by e glaalin sbosls bosls oL g0 () (Kiwor

G329l (wliiilgh &y pis

Vol. 13, No. 1, Spring & Summer 2025, pp. 3-21

FoY). o AFF bl g ks o oyl Y ul>



W DOI: 10.22125/agmj.2025.481865.1175

- Tl sy (U3

ol jo i)l Wy, adl oo atiioy glos I iny
aed 50 JIiS e ojlel el cpl sasms lis Slallas
Qg ol aS all oo als 5 a5 lade lyls oK)
s b oo jlobine yollS 5 SLLS o] 90 yo LdalS
Cdn o 50 el (pl caiey lid slodaline iL s,
Dbl shte spolie slyls oS e ()bl ol
2 50 Cel (ploasas lis 1o osls (pl gy cod S5
sl aig ) g e pwolie glyls )L laols o] Can
aS ol opl sases ylas Pvalue o)l ) bl oiies
5 Al Cuy e ol ase )5 AL (L2alS W)
ol Shelie anin los g, il oo jlobine ) plins
shyls ooy glllae o] cin jo y0 el (pl oaias
4o pok Wl oo 0o )3 S el )3 Jlabine g St (s,
9 55k LS SlaolSinsl ay Lo o wig) Gl (n i
ASiy] s 5 )3 35 4pa (slod B o 4y e S
l38l Aigy opl 4T abb oo e IS e olel (gl
Wil Hbliae o] ass ;o Pvalue o,ll 5.l
oy ol a4y bogr e 29y Gl ol o ylicn 4S5k
Dol sloosls wig, b adl o oLLS 4 4,0
Ao 0 aeS o cwl ol essmslis ERAS
O s g JIS = g0 0slel (glyls Sldllae slaolKin]
Wginn o] o bgs o o] Jlake o ies 4S5 Conl Cuite
s ,o s Palue o)lel 5.l a5 ail o yolS g SLLS
o] 4o (o 505 aicien slos aiil o Jlolins /-0
A abbige Cude G cud g JliS - oylel (gl
5 St plr St glaolinl 4y boyye o ke n it
dod ;0 o[+ 0 maw 0 50 mls il ge SLLS 5 yellS
Sobse pvalue=0.07 L 4,0 oy oo oKl
g JS e 0 )lel (Bl CeS 0550 p0 il e
a5 ek Al o s2olS g, Tyl Lol den ;o
Al s Hloliae o] 51 Gz jo LtalS Wy, oy
§ Ao oS sl Wy Jelow I Jolo gl (o) 2 b
s Sloslitul b (g9, (Lol sl brolinl yo (3L
Ol se ERAS 5 AGMERRA | slaalic osls acgesne
Sl g ool (gaig, slils ainy g aeS sles ca

Journal of Agricultural Meteorology

aziw cpl oy lis Slaslis gleesls Lilie o ERAS
AGMERRA & o (g yinS olie ERAS (claosls o
S g os Jgox Sl Jolo @l 4 4z g b rizren i)l
4 Cars (5 508 slas slaamis yolie ERAS ggaa,s
g aiyle Slaslis sboesls blas )0 AQMERRA slacsls
sleosls 51 iy ERAS slacols Swer oo
aslie ool Sldlas slaolnl JS 5 AGMERRA
ozl Koo pliize @l b b cpl 5l Jol> mls
Araghi et al., 2022; Javanshiri et al., 2023; Hoseeni )

et al.,, 2022; Burhan and Athar, 2019; Emad
(Mohammad, and Darand, 2021; Jowkar et al., 2021

4 Cowd ERAS glaools win,S o Lol luslagss o oS
Syl bl wiyls g5 o, See AGQMERRA  (sloools
S g dindion slos ol g ludrd 031 degane (riizren

Dl (Vb @llad (yls (6500 0 Shas )b 4 Lo

o s 3 JIS— 0 (39051 o lid
g dineS (slod ciiing slos Wiy, Ol pedd o) 2 >
SJERAS g AQMERRA ( glaalice ools degooe 4w (45,4
@S (Y Jgaz) 0 oolitsl (s o 5 JI0SS — 50 (35051
u,q)l.: 9 4.».:.0554.“.“.0 (_;Lno (_gLQoOL) AL goxo .\39) R
g5 oylel ols ylias Slalllas slaelKins! ;o AQMERRA
G polie lhls oK) sy y0 aiiin gloo JlaiS- e
ol do ;o 55 Pvalue o,ll jlode g oib oo e
LY maw o ool cpl ol &gy cpl ply ail o yho
olKiws! dod [0y oo o)lel ail oo loliae duo s
5o & bgye o] ke (nyiin a5 Cote g polie sl
ROIIRY V31 RS %) RV PV PRSP VR VESICON S cowey
25045 el 1 6bsS 5 eSS slod e s g oS
sb o 6“"")3‘ Gy, hyls esls Slae K| Can
5> sy Gl (nl &5 wiilie sy 250 il 050
N maw o Pvalue o)lel mls b lolfin) aca
O3 G 0ol Bebo gy e (53 Bl oo jloline
Wgein olSin] Ho o] Jlake o i a5 Conl (pl saias
aeS slod o oo o)lel Jlade Slllas slaolSin!

G329l (wliiilgh &y pis

Vol. 13, No. 1, Spring & Summer 2025, pp. 3-21

FoY). o AFF bl g ks o oyl Y ul>



DOI: 10.22125/agmj.2025.481865.1175

oo 9 Jlos WY

gy el bl cals saigy hlo o)L slaesls uimen
Ml.i‘sad )‘ol}.a.o Lmoli’w“ yoiand o ;m.(b Ly

Ao B )3 dneS slod Wy (Rl Gl 4S5k wlosy
Aol oo ain gl gleosls I iy ool acgesce

G Wlho o] ;0 AJMERRA g ERAS ( glaaliv saedld fpw sl g JIosS - p0 dig, ug.o)i oY Jgus

Table 3 - Results of the Man-Kendall trend test and Sen’s slope of observed data, ERAS5, and AQMERRA reanalysis data
at study stations

AgMERRA ERAS5 Observed
Station Parameter SeMS  pyalie MK O pvalie MK O pvalue MK
Slope Slope Slope

Maximum Temperature 0.06 0 3.62 0.03 0.02 0.94 0.109 0 2.96

Gonabad Minimum Temperature 0.08 0 471 0.04 0.02 2.33 0.123 0 3.31
Precipitation -0.03 0.03 -1.53 -2.8 0.29 -2.66 0 0 -1.91

Maximum Temperature 0.06 0 3.28 0 0.05 0.12 0.021 0.05 3.28

Sabzevar Minimum Temperature 0.06 0 3.89 0.01 0.06 0.54 0.185 0 3.89
Precipitation -0.95 0.38 -088 -1.21 0.11 -6.31 0 0.03 -0.88

Maximum Temperature 0.09 0 4.32 0.01 0.05 0.48 0.072 0 3.63

Mashhad Minimum Temperature 0.1 0 5.2 0.03 0.03 2.33 0.114 0 5.46
Precipitation -1.98 0.13 -151 -1.28 0.45 -3.99 0 0.03 -1.51

Maximum Temperature 0.09 0 4.3 0.01 0.02 0.3 0.012 0 4.3

HTE?J:;"I;gh Minimum Temperature  0.09 0 515 002 004 088 0072 0 5.13
Precipitation -1.24 0.45 -0.75  -0.69 0.16 -2.33 0 0.04 -0.75

Maximum Temperature 0.07 0 3.86 0.02 0.02 1 0.099 0.05 1.77

To.gbn":‘t ©  Minimum Temperature ~ 0.08 007 535 002  0.02 138 0115 007 19
! Precipitation -0.99 0.48 -092 -1.52 0.26 -2.94 0 0.48 -0.7
Maximum Temperature 0.06 0 3.84 0.02 0.04 0.45 0.117 0.01 2.57

Neyshabor Minimum Temperature 0.08 0 4.83 0.01 0.05 0.7 0.138 0.01 2.44
Precipitation -0.84 0.58 -0.61  -1.31 0.14 -2.07 0 0.58 -0.55

Maximum Temperature 0.08 0 4.33 0.03 0.02 1.3 0.197 0.01 2.79

Kashmar Minimum Temperature 0.1 0 5.22 0.04 0.05 1.84 0.224 0.01 2.82
Precipitation -0.08 0.01 -1.36 -1.28 0.45 -3.94 0/00 0.03 -2.17
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Table 4 - Measures for evaluating the error between the observational data and the AQMERRA and ERAS reanalysis
data sets at the study stations after correction by the PTF: Scale method

Station Parameter AgMERRA DATA ERA5 DATA
MAE  RMSE R MAE RMSE R
Maximum Temperature 3.25 5.21 0.88 0.96 2.32 0.98
Gonabad Minimum Temperature 4.48 6.68 0.67 2.78 5.42 0.83
Precipitation 2.84 5.31 0.26 1.74 5.86 0.71
Maximum Temperature 2.02 321 0.91 2.63 2.33 0.99
Sabzevar Minimum Temperature 5.23 5.23 0.87 1.63 211 0.91
Precipitation 3.01 5.10 0.26 2.45 3.85 0.67
Maximum Temperature 1.38 0.85 0.98 1.87 2.46 0.98
Mashhad Minimum Temperature 1.20 6.51 0.59 2.23 6.75 0.96
Precipitation 1.98 6.01 0.22 3.02 3.21 0.71
Torbat e ng.imum Temperature 4.58 3.23 0.78 1.07 1.23 0.87
Heidariyeh Mlnlmum.T_emperature 4.25 6.89 0.73 2.86 7.02 0.84
Precipitation 3.22 6.36 0.24 3.27 4.32 0.62
Maximum Temperature 1.02 1.11 0.91 0.84 1.54 0.89
Torbat e jam Minimum Temperature 1.93 7.05 0.81 4.86 2.45 0.98
Precipitation 1.86 4.30 0.32 3.25 1.22 0.76
Maximum Temperature 2.84 1.06 0.89 2.90 2.87 0.97
Neyshabor Minimum Temperature 1.86 6.76 0.87 3.84 1.98 0.94
Precipitation 2.34 7.27 0.20 2.10 2.77 0.73
Maximum Temperature 0.42 2.67 0.77 1.35 1.69 0.99
Kashmar Minimum Temperature 3.26 5.56 0.89 2.84 3.44 0.89
Precipitation 2.60 5.20 0.27 1.52 4.89 0.75
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Abstract

The aim of this study is to evaluate the quantile mapping methods for the bia correction of reanalysis data of
AgMERRA and ERAG5 daily precipitation and air temperature data. Root Mean Square Error (RMSE), Mean Absolute
Error (MAE), and Pearson's correlation coefficient (r) were used to assess the performance of the correction methods
and corresponding Taylor diagrams were drawn for comparative assessment. Daily observed data of maximum
temperature, minimum temperature, and precipitation during the period of 1980-2010 from seven synoptic stations in
Khorasan-e-Razavi Province were used. In addition, the Mann-Kendall test and Sen's slope were used to determine
the trend and its magnitude in the data. The results indicated that both minimum and maximum temperatures exhibited
a significant increasing trend, such that the slope of the minimum temperature increase in all three data sets is higher
than that of the maximum temperature data. Also, the precipitation data have a decreasing trend, but this decreasing
trend is not significant at most stations. In addition, the error evaluation metrics of the two data sets, ERA5 and
AgMERRA, compared to the observational data, showed that both data sets have made a good estimate of the
maximum and minimum temperatures, such that the MAE and RMSE indices have low and good values. The
correlation of the maximum and minimum temperature data also varies between 0.7 and 0.9, with the highest
correlations related to ERAS data. However, in the case of precipitation, the correlation values were low, especially
for AQMERRA data. Among the quantile mapping correction methods, the PTF: Scale method has better efficiency
than other methods in correcting the reanalysis data, as it has reduced the RMSE and MAE measures in both data sets.
The Pearson correlation coefficient has increased at all stations compared to before correction.
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