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Spatial Analysis and Modeling the Relationship Between Atmospheric

Action Centers with Widespread Anomalies Precipitation of Iran
Hossein Mohammadi, professor of Climatology, Department of Geography, Tehran University
Faramarz khoshaghlagh, assistant professor of Climatology, Department of Geography, Tehran
University
Ghasem Azizi, professor of Climatology, Department of Geography, Tehran University
Mohammad Amin Heidari, PhD student of Climatology, Department of Geography, Tehran University

Abstract: Variability is one of inherent properties of the climate system. In addition to the dynamic
nature, the climate system is extremely intertwined nature also, so that its components interact with
each other and eventually they change each other. In general, the climate of a region or geographic
location is controlled by various factors, including Atmospheric Action Centers (AAC's). AAC's
behaviors have an effective role in short and long term changes in weather and climate conditions
and also their components. AAC's can change the climate system. A climatic index is defined here as
a critical value that can be used to describe the states and the changes in the climate system. Changes
on climate are much slower than on the weather, that can change strongly day by day. Each climatic
index is based on certain parameters and describes only certain aspects of the climate, so there are a
variety of climate indices that have been defined and examined in numerous publications. For each
climate index there is a defining equation that uses the so-called climate elements. These are
measurable parameters that influence the properties of the climate system, primarily, for example,
atmospheric parameters such as air pressure, air temperature, precipitation and solar radiation, but
also non-atmospheric parameters such as sea surface temperature or ice cover.

Key words: Atmospheric Action centers, Teleconnection, rainfall anomalies, multivariate regression, Iran
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Unstandardized Standardized 95.0% Confidence Interval
Model Coefficients Coefficients t Sig. for B
B Std. Error Beta Lower Bound | Upper Bound
(Constant) 128 .100 1.279 | .206 -.072 328
TABAT.L.700 .840 280 .878 2.995 | .004 278 1.401
TABAT.L.500 -751 247 -.810 -3.039 | .004 -1.247 -.256
AR.H.L.925 -466 172 -.498 -2.702 | .009 -811 -121
” AR.H.L.700 1.189 446 1.308 2.666 |.010 295 2.082
AR.H.L.500 -1.098 258 -1.263 -4.249 |1 .000 -1.615 -.580
AF.H.L.500 -.506 137 -.547 -3.690 | .001 -.780 -231
E.MED.L.700 337 117 .397 2.881 | .006 .103 572
SUDAN.L.700| -.908 398 -931 -2.282 | .026 -1.706 - 111
SUDAN.L.500] 1.011 332 .956 3.049 |.003 347 1.676
R=0.733, R Square=0.538, Adjusted R Square=0.463, Std. Error of the Estimate=0.697804

a. Dependent Variable: Groupl

0.506)+(E.MED.L.700%0.337)+(SUDAN.L.700*-
0.908)+ (SUDAN.L.500%1.011))
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ZPG1m-v=0.128+((TABAT.L.700*0.84)+(TABAT.

L.500*-0.751)+ (AR.H.L.925*-0.466)+

(AR.H.L.700%1.189)+AR.H.L.500*-1.098)+
(AF.H.L.500%*-
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Unstandardized Standardized 95.0% Confidence Interval
Coefficients Coefficients . for B
Model t Sig. Lower Upper
B Std. Error Beta Bound Bound
(Constant) .195 .092 2.131 ].037 012 379
TABAT.L.925H.P.| -.370 .109 -.307 -3.392 |.001 -.589 -.152
AR.H.L.925 .832 140 .663 5.932 1.000 551 1.113
AF.H.L.850 .675 177 554 3.812 |[.000 321 1.030
23 E.MED.L.925 3.836 1.260 3.324 3.044 |[.004 1.312 6.359
E.MED.L.850 -4.895 1.912 -4.162 -2.559 |.013 -8.724 -1.065
E.MED.L.700 1.443 756 1.265 1.909 |.061 -.071 2.957
R.S.L.925 -1.483 262 -1.287 -5.668 |.000 -2.007 -.959
R.S.L.700 -.320 141 -.292 -2.269 |[.027 -.603 -.038
R=0.864, R Square=0.747, Adjusted R Square=0.712, Std. Error of the Estimate=0. 686678

a. Dependent Variable: Group2
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ZP63m-w=0.051+((TABAT.L.925H.P.*-0.325)
+(TABATL.700*0.686)  +(TABATL.500%-0.317)
+(AR.H.L.700%*1.487)+ (AR.H.L.500%-0.775)
+(AF.H.L.850%0.258) +(E.MED.L.925*0.311)
+(R.S.L.925%*0.444)+(R.S.L.850%-1.342)

+(SUDAN.L.925%-3.155) +(SUDAN.L.850%4.313)
+(SUDAN.L.700*-2.630)+(SUDAN.L.500%0.69))
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(AF.H.L.850*0.675)+(E.MED.L.925*3.836)+(E.M
ED.L.850*-4.895)+ (E.MED.L.700*1.443)+
(R.S.L.925%-1.483)+ (R.S.L.700%-0.320))
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Unstandardized Standardized 95.0% Confidence Interval
Coefficients Coefficients . for B

Model t Sig. Lower Upper
B Std. Error Beta Bound Bound

(Constant) .051 .063 .808 423 -.075 177
TABAT.L.925H.P. -.325 .089 -.377 -3.640 |.001 -.503 -.146
TABATL.700 .686 .199 747 3446 |.001 287 1.086
TABATL.500 =317 .156 -.356 -2.027 1.048 -.630 -.003
AR.H.L.700 1.487 211 1.704 7.054 |.000 1.064 1.910
AR.H.L.500 =775 155 -.928 -4.993 1.000 -1.086 -.464

18 AF.H.L.850 258 143 296 1.800 [.078 -.030 .546
E.MED.L.925 311 .099 .376 3.144 |.003 112 .509
R.S.L.925 444 226 .538 1.964 |.055 -.010 .898
R.S.L.850 -1.342 .167 -1.644 -8.030 |.000 -1.678 -1.007
SUDAN.L.925 -3.155 967 -3.621 -3.261 ].002 -5.097 -1.214
SUDAN.L.850 4313 1.395 4.877 3.091 |.003 1.513 7.113
SUDAN.L.700 -2.630 .632 -2.808 -4.162 1.000 -3.898 -1.362
SUDAN.L.500 .690 219 .680 3.147 1.003 250 1.131

R=0.909, R Square=0.827, Adjusted R Square=0.783, Std. Error of the Estimate=0. 425904
a. Dependent Variable: Group3
fy (uiquf\f ol ,libin CL&:)\)J.E;M S e slee w&’% 6,9.’.’....;)?) J.,\n

S VL R edeT S palie olul  diads OLES
(5) Jsdor 53 45 35 et ey, e 5 ol Ciad B
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ZPG1,M=M-
1=0.214+((AR.H.L.700%0.517)+(AR.H.L.500*-
0.435) + AF.H.L.925%-0.440)
(E.MED.L.850%0.977)+ (E.MED.L.700%0.977))

+

shasy Ol ys s L, 8Ty B o fege S
5 0T jole bl s ssbte 4 o S8, o5)s aa
ol 53 50 cnl 3Bl o OT €035 5 595 Sl aki (b
2 el 55 Sl ok 351l sl Sl eslizal L jisu
ot 4y (G 8 5w SG aalllan 3550 slaSl 5 5 ST o
el ok @551 oKl Slog 8 o Eobaske o5 ot
el Gl ole 60) 2 o8 6K 1105 S 4 by e

5558 sleaawl) 055 (6l it ol 65 (g jLus (Coefficientsa) sts Clswsl Jitwe sls ke <l 5 1(9) gl

Model Unstandardized Coefficients Standardized Coefficients t Sig.
B Std. Error Beta

(Constant) | .214 125 1.706 .093
AR.H.L.700] .517 286 .556 1.809 .076
26 AR.H.L.500 | -.435 257 -467 -1.691 |[.096
AF.H.L.925] -.440 220 -.539 -1.998 |[.050
E.MED.L.850].977 .507 1.087 1.927 .059
E.MED.L.700 | -1.003 433 -1.030 -2.318 |.024

R=0.372, R Square=0.138, Adjusted R Square=0.067, Std. Error of the Estimate=0. 920408

a. Dependent Variable: Groupl
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ZP o 1=0.105+(( TABATL.850%-0.592)+( . N
ARH.L850%1.364)H  ARH.L.500%-0.540)  + < 3 Slos ol R el A

AFHL925%-0.560)+ (AZL925*1.929)H( AZL8S0* SV Jyir ,slie olul  lbbis e i) 55 dobe mslin
2.655)+( AZ.L.500%1.228)+( SUDAN.L.500%-0.571)) s St o .

2558 el ¥ 05 5 (6l st ol &G (g jldus (Coefficientsa)sas Sl Jitws glo e ol b 1(V) s

Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta

(Constant) | .105 .169 .618 539
TABATL.850] -.592 187 -.466 -3.159 .003
AR.H.L.850] 1.364 299 1.069 4.555 .000
AR.H.L.500 | -.540 263 -432 -2.052 .045
23 AF.H.L.925]-.560 180 -512 -3.117 .003
AZ.1.925]11.929 769 1.602 2.508 015
AZ.L.850] -2.655 1.029 -2.225 -2.580 012
AZ.L.500] 1.228 519 929 2.368 .021
SUDAN.L.500] -.571 281 -434 -2.030 .047

R=0.577, R Square=0.333, Adjusted R Square=0.240, Std. Error of the Estimate=0. 1.115144

a. Dependent Variable: Group2

ISl Sa AL+ 5 Y0 cliy 3T Jlas AY0 Dby Sl 4 YF (8 55 g §5 Jite 4 bgype pslie (A) Jst
o Bl e Ol g Sl gSa 00 gAY Gya3T Hlad s Jaw ge ol 3kl 5L Hldde anle SO o i skt
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ZP633-m1=0.05 1+((TABATL.850%-
0.271)+(AR.H.L.925%0.565)+(AF.H.L.925*-
0.656)+(AZ.L.925%0.931)+(AZ.L.850*-0.767)+( Y0 (g Ui ADY 15 53 T il 555 £ L asls
SUDAN.L.850*0.537)+( SUDAN.L.500*-0.507))

G bt o3l 43 058 cul sleediS i i Cnlis

2555 GleaKaw I Y oyl 05 8 (6l i ole oSG (g 5ldute (CoefTicients®)ous Sl fitws (gls e <ul b 1(A) J s

Model Unstandardized Coefficients Standardized Coefficients t Sig.
B Std. Error Beta

(Constant) | .051 122 417 .678
TABATL.850] -.271 133 -.299 -2.034 |.047
AR.H.L.925] .565 167 .628 3.391 .001

24 AF.H.L.925]-.656 .188 -.838 -3.484 |.001
AZ.1.925] .931 481 1.081 1.934 .058
AZ.L.850]-.767 459 -.899 -1.673 .100
SUDAN.L.850 .537 318 .628 1.685 .097
SUDAN.L.500 ] -.507 237 -.539 -2.144 1.036

0.275, Adjusted R Square=0.188, Std. Error of the Estimate=0. 824465-R=0.525, R Square

a. Dependent Variable: Group3
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