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Modeling Some Weather Phenomena by Vector ARMA
Abstract:

It is well known that employing the overlapping and interlocking
relations among multiple phenomena offers modeling that is more accurate
than these which are obtained by analyze each phenomena separately. In
this research interrelationship for three phenomena that appear in the
Meteorology analyzed which are monthly averages for the maximum
temperatures, monthly averages for minimum temperatures and monthly
averages for evaporation, through a system of three equations by using the
Vector ARMA Model. For the purpose of analysis, we used monthly data

for the period from January 1981 to December 2010 while keeping the last
ten months of 2010 out of the sample for the purposes of comparison
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within predictions that are obtained . We then found the best model
for prediction upon MSE criterion. and it was conduced that the vector
ARIMA(1,0,0)*(0,1,1);, was the best to represent the data upon SIC
criteria. We used package software SCA which is specialized in the field of
time series to obtain the results of the application.
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235 8 eldiad ek b Jaall 181K 1305 cciadad 3l DLl (o Adagaan
b o Al Spadl ail el o Alptall COLduid) e K e JBI ey 28 i
G DLl ey ol Yy DLl Akt labie) ey isd) g3 pal)
[(Liu, 2008) 3Lz ye Ja o Jpmall z35aY1 G iias
:ARMA 4aie zigall aladioly 3u8 -6
Forecasting Using Vector ARMA Models
Glaalially saiill e pall fas N il Aa dalie Glaaliadl (e X, s 25 (il
il X, S iy AlSa¥) bapd et 021 o 3 X,
X = X, (0) +€,(0) (39)
sl 8 WSy eld ALaal) 5l oUaal axia e, () oy X, d 5l Jic X, (0) o) 3
A5l s X, el U e Janesial (gl el (i sl dalal ARIMA 73l
tga ol e X3 Syl

X (0)=E(X,. XX 1,..) (40)

n+/¢
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s
e, (0) =X, —X,(0) (41)
il ahainly LSS X (1) 5uml 4ade dlagl o Ll
X, ()=C+@X (LD +--+¢,X,({ - p)-0,E@,,, ;) ——0,E@,,,) (42
)
Xn(j):xn+j for j<0 ,E(a,;)=0 for j>0 ,E(a,)=a,; for j<O

IS L gie aly Jaieds ¢ dasles e oS e cdaslas 0,550,55CH Ll
Lrahs leysi 35 €,(0) +la¥) asio off Gl (oot dnliie afa} of L s
.(Liu, 2006) (Wei, 2006) « | elie 1l 2 gicans (g yim Jan sie 4aas

bt} cailad) -7

sy A 1-7

EDE e 58 U ARMA 4aie z3sal e Jsmall 5 iadl 138 (30 Cangll
Alie aliall Ball Glagd Apedll c¥aad) A Juasall duad dsa alslal @Dl
2 ALidialy (o) 2 Aulie (grraall Bhal) clajal 4edll ¥ analls ¢ (Xg) 2 Abiially () 2
+(X3) 2 Jiaially (ale) b Anslially [A8l Ay )elll Y aeally (X2)
o lle Jpaaall 5l bl die s ARMA z3li 4sie bl adaill iyl
el M yiie JSI 5aLie 360 e S5 (/) B Seally Zusal) ol 350
Giaa lad ¢ Aadall Adee 4 cadinl 2010 JoY) 088 Alady 1981 SGN o 6lS
Out of Sample e 3ueS LAl (=hel 2010 sle (e 3aY) sydall seill iy
Sl ae¥) Pa e sl Jeadl) 2351 sl S e Jpemall iy 1 il o
MSE s

ARMA 4aia zisall ¢l 2-7
Tentative ldentification il cipdl -1

cdlabudiall G gatia ¢ (Xg,Xo, X)) e dudiall alall slad¥) ausy G (1) IS0
DA D buial) el plaliiall Lol V) il sionn sy (2) JSElls chaghe e S
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2018 (27) 4y aglall 48] jal) dlaal)

de dygine ahalite Ll Clisias 3sa dadi zshe g oamse dsls dsas Wla jelayg
24512 i)

Trend Analysis Plot for x1
Linear Trend Model
Yt = 26.80 +0.00547%t

Trend Analysis Plot for x2
Linear Trend Model

Trend Analysis Plot for x3

1 35 70 105 40 175 210 245 280 315 3%
Index

(a)

ebd\ cl;j\}“ ) '(b)} GAL:J\ g)b;l\ C'.Il;).ﬂ Lﬂ)@.ﬁd\ Y axall ?L’J‘ 0133\1\ ) C_AA}:J '(a)(l)dm‘

Varizble
—a— Actual
—=— Fis

Accuracy Measures
MAPE 46758
MAD 10030
MSD 123237

i
T

Variable
—8— Actual
—B- Fis

Accuracy Measures

MAPE 318327
MAD 737
MSD 65312

I
i

-

I
i

Variable
—8— Actial
—&— Fis

Accuracy Measures.
MAPE 1493
MAD 1094
MSD 150521

(b)

(c)

A0l A e dl) eV anall alal) olai sy 3(C) 5 gyl 3yl iyl dyye il Y el

CROSS

LAGS 1 THROUGH 6
++ 4+ + + +
++ + + + +
++ 4+ + + +

LAGS 7 THROUGH 12

LAGS 13 THROUGH 18
++ 4+ + + +
+ + + + + +
++ 4+ + + +

LAGS 19 THROUGH 24

CORRELATION MATRICES IN TERMS OF +,-,.

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+

SO el 4;_,,4] CLGSA]\ LL}S_)‘)” Q\é}m @Aﬁ (Z)M\

CROSS

LAGS 1 THROUGH 6
+ .+ + .0+
++ . .
+ .+ + .+

CORRELATION MATRICES IN TERMS OF +,-,.

+ + + +
. +
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LAGS 7 THROUGH 12

LAGS 13 THROUGH 1

LAGS 19 THROUGH 24

S=120 591 camsall 3l 28T 2y Lia3l) cDLuduciall il Zadaliial) cillalisyY) ma gy 2(3) Sl

o) ofinll) x83 24 5 12 Guangall A Sie (+) dsine daklia bl a0
3T any adaliial) LY i siome gy (3) ISl ciluduia JSI J5Y) panssall (3 34
Ge B LS LDl eluliiall @l 8 dsghad) a5 Ula elag ¢ LDl G354l
G e Ju s . Ly il aay Sicall L) e o il callals Y G (3) Jsal
Liall ) e MA(G) Aa3e Cillan gia 4nie z3sals Jiar o oS ¥ cDLluiall 4xie
N ol JS5 adain Yl (1) Jsaadl el A Jlaaiy) Cligiias e Ga aai G
DA e die)) cdlliia) d4aie Jia oS Y 4l e Loagl Jay 13y Lial) cotala))
A i e AR(D) (13 laad) Axia z 3sal

I3 i) 7 3saly AL Axie Gadkidi QYL oS o 4 aay (1) Jsaall e
e Upmanl s olad¥) IS Gl cipe il G (alls AS5nia Clbgia 735l 5l Galla
iy el o) 3 clabisadl zilall b aieal 556 o ¢ sl bl jeal Jsaa
Agimall 5 sall e Ul (gpmll Al 8 o ARIMA(D,G) sed)

o Ll A3l O Jaadls A lal) il V) il Jiay 21 (2) Jsaadl e
A ARMA(L0) z3sal 18 cSa i) ol ¢ (1,0) ki) vie o dyginall e adl
i) ve IS ¢ (12,0) Ad die dygieddl e adl e g Ue dugly agag Baadl
el & Sl Jgaall (15 SARMA(L 1) (camsal) iall 18 ) s s (0,12)
A el eVl o8l ewsdl G T g8 clly e Tk
.SARIMA(1,0,0)*(1,1,1) 1,

il A i) lighiany Juluiall I3 s g (1) Jstad



[75] 2018 (27) &iuasy p slall 481 ) Alaal
LAG RESIDUAL EIGENVAL. CHI-SQ AlC S'(SBFN;;'S%&EE
VARIANCES | OF SIGMA TEST AR COEFE.
563E+01 252E+01 + - .
1 372E+01 629E+01 95.52 9.331 o
B676E+03 B76E+03 +
552E+01 251E+01 +
2 .369E+01 .620E+01 12.50 9.343 .
662E+03 662E+03 Lot
539E+01 250E+01 +
3 365E+01 607E+01 9.14 9.366
.661E+03 .661E+03
.528E+01 245E+01
4 .357E+01 594E+01 23.66 9.342 .
.638E+03 .639E+03 + -
.526E+01 241E+01 .
5 346E+01 583E+01 16.17 9.342 +
627E+03 628E+03
521E+01 .240E+01
6 .345E+01 S577E+01 7.16 9.370
.622E+03 .622E+03
514E+01 \234E+01 .
7 .337E+01 S571E+01 20.83 9.353 +
.602E+03 .603E+03 -
.501E+01 \232E+01
8 .337E+01 563E+01 8.62 9.376
598E+03 .598E+03
A492E+01 231E+01 +
9 .335E+01 557E+01 11.65 9.389 .
583E+03 .583E+03 +
A491E+01 .230E+01
10 .332E+01 555E+01 14.59 9.391
560E+03 .560E+03 -
A sldl) b)Y il (adle muasy 1(2) Jgaad)
SIMPLIFIED SCAN TABLE (1%) LEVEL:
Q MA 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
AR
0 X X (o] X (o] (o] (o] (o] (o] (o] X X (o] (o] (o]
1 (o] (o] (0] (o] (o] (o] (o] (o] (0] (0] (0] X (0] (0] (0]
2 (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] X (o] (o] (o]
3 X (o] (0] (o] (o] (o] (o] (o] (o] (o] (o] X (o] (o] (o]
4 (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] X (o] (o] (o]
5 (o] (o] (o] (o] (0] (o] (o] (o] (o] (o] (o] X (o] (o] (o]
6 (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] X (o] (o] (o]
7 (o] (o] (0] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o]
8 (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o]
9 (o] (o] (0] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o]
10 (0] (0] (0] (0] (0] (0] (0] (0] (o] (0] (0] (0] (0] (0] (0]
11 X X X X X X X X (o] (o] (o] (o] (o] (o] (o]
12 (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0]
13 (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o]
14 (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0] (0]
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13 @il T e eyl ad ) (Liu, 2006) 5 (Wei, 1990) o JS il ail

Oe b L gy oginlll A6 a8 AL (Culriall sadmie 3Ll L dsghe e culilul) culs

e 7 sk oy el ol Y el mad 5l 331 (05 il 231 el 60

Jemil ) Jeasill Gl SIC e Aladiud wis ¢ z3sad) daa hyd cigiul L
:(Burke and Hunter, 2004) caiua 68 il ¢ bibad) Jia A Gsyﬁ

SIC = In‘ﬁ‘.‘+Km
n
SARIMA(L,0,0) mipal #3530 & SIC dad I of (3) Jsaall oo e

'*(01171)12

JSSIC Slme dady Agsall alslall cOLlid ARMA 4xie il dadipall & 3lall maa g 1(3) Jgaadl
leie

& 3sad 2| sIC

SARIMA(L,0,0)%(1,1,1)1, | 3167.224946 |  2637.05
SARIMA(L,0,0)%(1,1,0):, | 5690.907825 | 2821.721
SARIMA(L,0,00%(0,1,1)1, | 2244.478194 | 2612.009
SARIMA(L,0,0)%(0,1,0);, | 10877.77625 | 3138.059
SARIMA(L,0,0)%(1,0,0)1, | 5242.673977 | 2897.906
SARIMA(L,0,0)%(1,0,1)1, | 2579.595554 | 2664.726
SARIMA(L,1,0)%(1,0,1)1, | 5437.642065 | 2907.421

:Estimation of Parameter clalzal) jasi -2
S Ak szl (Weather) sl andl z35e¥1 clded V1 el
Jidi A (b ghinn (e Aigie dalia (18) Cladaall aae gl s@ ¢ oyl ol
) ans sal) ASpaiall llan sial) Cilalas dsiias Zgllls ¢ S sV Clalas 4 siias
T ol aladinly el z3s¥) i sale) i (MA e o gsin sl
Glabeall ada 2ay ladeall a8 dlee sale) cadi 5 . Exact Algorithm  ddasuaal)

V) bl e Jpasll & bl dgaall e
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FINAL MODEL SUMMARY WITH MAXIMUM LIKELIHOOD PARAMETER ESTIMATES
————— PHI MATRICES -----

ESTIMATES OF PHI( 1 ) MATRIX AND SIGNIFICANCE
.334 .000 .000 + . .
.101 .184 .000 + + .
.000 .000 .636 .ot

ESTIMATES OF THETA( 12 ) MATRIX AND SIGNIFICANCE

.915 .000 .000 + . .
.000 .895 -.004 e
.000 .000 .964 . +

ol LS Bt oy luiial) 23xie SARIMA(L,0,0)%(0,1, 1)1 35l 458 (Sas
Xy = 0.334X1(H) +a, —0.915a 1(t12)
X = 0.191X, p) +0.184X 5y +8,, —0.8958 ,, ,,+0.004a 5 (46)
X = 0.636X 5y +a, —0.964a,,

e el alaal) Bhall ilagy ame o Slel 8 580l e alaall (e Jaadls
Bl (puusall) Lol olaaly it QS ¢ 0.334 ey Bilud) el s cilayn i
Nane o 0l (e el (heall Bl Slays Ve G g 3 .0.915 iy
el gpaall Blall Glapy e ¢ 0.191 iy Gl eill abiall 5all cila)o
0.895 jlsiay dpualal) Aanll (5 aall Byall cila s ¢ladl o GliS, 0.184 laiay ol
i e ei] il Ay el eV axall Tyuals <0.004 laie ducala)l il il oUaal
0.964 iy Al Al 3l claal ey 0.636 laiey ilud) el <V axa e

5 0.18403 8 43l Al culs ¢ PHI(L) dasiaall shaall jsdall Cus 3
b mshe 2N e Ju 13y (1) o 81 Lese JS 3 ¢ 0.63561 5 0.33386
5 0.89525 0.91456 sl adll il THETA ddgiadll siad) jsiall & oua
S AL Raald iy 2 35a¥) o e Ja Lea (1) e DBl lersen 30 ¢ 0.96395

: Diagnostic Checking 4dsaiddidl) jasadl) -3
2isal i s dal abladl LEY) s (4) JSE o
SARIMA(1,0,0)*(0,1,1),
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CROSS CORRELATION MATRICES IN TERMS OF +,-,.
LAGS 1 THROUGH 6

LAGS 7 THROUGH 10
..t co. ..t
+ . . .o
.+

SARIMA(1,0,0)%(0,1,1) 12z 35a81 315} adliiall 1L ¥) clisimne pridags (4)  JS

2isall il elad) Lyl cligas G (4) KA ge Bad
Clighas ) G aai 3 ¢ Ganl Ghss ddee Jia SARIMA(L,0,00* (0,1,1):,
Yy Adlpte adlsey a3 v ALE Dysiee Ul pa5 a dusine e ahlind) LYl
c Al gall adaliiall ol W) il ghian (pania dwnd adgall 8 lgudd ) S5

A Al il ()Rt bl dhad el el Cusa sy
O e 13 ¢Apia e il o3 &) 3 151303 3.53448 5 419.69994 (gl
s Yy il oy Bk dalie) ey ¥ SARIMA(L,0,0)%(0,1,1)17 z3saN)
LN bl e dluddie ) Cada
:Preddiction il -4

Sy sl ¢ z3sa) daal Loanl i) e gmilly 7 35V el ol 5 ) 2es
(5) JS&ll & (e LS5 One Step Ahead Forecast aly) L sasls s5haay cilss

Ll 43 SAall

10 FORECASTS, BEGINNING AT ORIGIN = 350

SERIES: X1 X2 X3

TIME FORECAST STD ERR FORECAST STD ERR FORECAST STD ERR
351 20.529 1.767 8.614 1.503 82.658 20.478
352 25.458 1.863 12.718 1.589 119.597 24.265
353 33.158 1.873 17.228 1.601 218.089 25.637
354 39.725 1.875 22.630 1.603 314.907 26.170
355 43.234 1.875 25.548 1.603 355.896 26.383
356 42.993 1.875 25.482 1.603 316.501 26.468
357 38.071 1.875 20.287 1.603 224.138 26.503
358 31.161 1.875 15.049 1.603 129.027 26.517
359 21.130 1.875 7.444 1.603 59.118 26.522
360 14.900 1.875 4.056 1.603 29.283 26.524

ARIMA(1,0,0)%(0,1,1)12 4aia z3sa8 DA ¢y 535l 4 i 1(5) I8l
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ARIMA(L,1,0)* (1,0,1)12 zisa¥) & ((4) dsaadl i) copsialdl Ll el

phall Glayy ¥ anal it 28 4 Y) SIC jladd dad Ji 4N ade e a2l e

2 lead L @B e MSE  ded e lalaely ¢ 3 o

235 o s X LSIC e Aed i elbd g3 ARIMA(L,0,0)%(0,1,1)

Jure e bldie) 330 (g yrall 3)hal) cilays eV el s ARIMA(L,0,0)%(1,1,1)1,

i a3 ARIMA(L,0,0)%(1,0,1)12 z3sa¥) of Lad Langly rdlaill &y e MSE
23l 4 e 33 MSE e e Ialsiels il 4503l oY anall

G'JLA.'J\ PR e EEN Gl edluliiiay 5atll MSE eﬁ@ay :(4) Jgaadl

SARIMA(L,0,00%(L,1,1)12 s ARIMA(1,1,0)*(1,0,1)12 sARIMA(L,0,0)*(0,1,1)1
ARIMA(1,0,0*(1,0,1)1

Model X3 X, X3

ARIMA(1,0,0)*(0,1,1);, | 6.2243661 2.8753074 1015.151355

ARIMA(1,1,0)0*(1,0,1);, | 2.8144219 5.5273265 294.4137922

ARIMA(1,0,0)*(1,1,1);, | 4.4042311 2.3917233 294.7026353

ARIMA(L,0,00%(1,0,1);, | 4.4899057 | 2.9664442 95.072961

Time Series Plot of actual X1; x1(1,1,0)(1,0,1); x1(1,0,0)(0,1,1) Time Series Plot of actual X2; x2(1,0,0)(1,1,1); x2(1,0,0)(0,1,1)

Time Series Plot of actual X3; x3(1,0,0)(1,0,1); x3(1,0,0)(0,1,1)
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U..);A}Aj\ﬂ (e JsS S ¥ &= L;ALIJ\ E‘)b;j\ QL.AJA Y andl 3..\9.\9;5\ ?.\sl\ o~ e :(a)(G) Jedd)
Gila g Y el 4@l il an) :(b) s ARIMA(L,1,0)* (1,0,1)12s ARIMA(1,0,0)%(0,1,1)12
ARIMA(L,0,0)*(1,1,1)12 SARIMA(L,0,0)%(0,1,1)12 crnisall (e US s g csyimall )

5 ARIMA(1,0,0)%(0,1,1)12 Cin3sal) (e S il go sl Y amal Agiinl) ol oy 2(C) 5
ARIMA(1,0,0)*(1,0,1)1,

el e 8 iy 30 JV) cmd gl Ayl lly a1 ol aasy (6) JSE o
) 3 Jumd¥) e g3 B 23Nl . ) A b Jead) s g3 ¢ SIC
Gl (@A) gy z3lall oda o jedsy ate M ¢ e JSU.MSE e e alie YU

s Aiall gl ol

:alatitiay) -8

¢ ARIMA(L,0,0)%(0,1,1)1, 5» bl 1 i) Jia b =ia) z35aY) -1
. SIC Glosheall jlan e Talaic)

ARIMA £35a0 cils adial) sall cilaal dpedll sl eyl Gof -2
MSE lxal dag i e Tolaic) ¢ (1,1,0)* (1,0,1)q,

ARIMA 23508 il (s sinal 551l cila il £ el c¥anall et} 3 -3
MSE izl dag Ji e Talaie) ¢ (1,0,0)%(1,1,1)1,

ARIMA(L,0,0)*(1,0,1)1 z35e00 S Al dpedll o axall ) Joiadl -4
MSE lxa e alaeY

b Sl 23 o e gsile osial 4l Jag Lo S5l clalay) -5
b Jmd) z3pa¥) s ) oS Y ¢ gl B G s gl Gl bl Jba

:Ql,yaﬂ\ -9

il sl Sl el 8 5l zilall G lgle Jpanll & sl -1
b Cadig Jemsall b Ausall ole) 50 GGl 1A S sai o lends b
5l lae 3 Leta 320N 1 il
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2018 (27) 4y aglall 48] jal) dlaal)

sl Cibe gadidi B deusdl allidl LY clidas sladil -2

gansal e dneyll cOludiaall dla 4 aasis Al ARMA(D,Q) 4aiie

AL pa 3l il Alay ZOEN il Hell dmal) Sl gl alasi) -3

ARMA asie z 3k ahsiuly lde Jeaninl)

byt el pslandly =Ll depu Jie () dsn alsh Jial bl aexi -4

e 3uilly Lagiy ADal) dijaal

:JJUAAS‘

Gupad ¢ i uS g 7 lady Adddail) dgagll (pe Auiadll Judld)’ (1983)¢ jills (Juilé -1
A gaaadl dgppall ASlaall ¢l ¢(1992) Hiill ) Hha ahie dala el ae daalyas
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