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6- Generalized additive mixed model
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Figure 1: Location of stations in the study area
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Table 1- Statistical parameters of the study area stations

oy Dbl | J51 | by | ety | s | ekl | JeI 3| 0B S
esbe ks opgn liss Lk g | YAE | GAY | Y0 | VMY | v | Yo | VAe | Y
053 €3y Lo slas Ol sl VALY | VA | Ae | A | e | wsge | /oY

&ﬁj‘@jﬁL‘ﬁ%b}jﬁ)bééw‘)jﬁkﬂg..ﬁ)‘bJﬁ-}kﬁ}j}éua)‘}b@)j:d‘ﬂLfé.b.‘;w&ud.’w

S oslae,es giledde gl a4 Jlaz| GUS 2ols Szl e el )l slias uierL’dJ“‘ calizes sladde


http://geographical-space.iau-ahar.ac.ir/article-1-3218-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:13 IRDT on Thursday June 11th 2026

Yy e g9 O les SUBA g 5 (5lAo 90 ooy g3 Ty iSliasant Jod OS o g Slalal Jae (o ol Gaaas

Wb Sy 5 slaesss mis Jhe e el sl edle Ll sl a3yl (V) s s S
5 5 leeyss Sl 55 5 ok sdalive Jlsl b SIS pl 6l 358 Aol Ggi el S S O ge3] oy
Sl rens pslis Lol Gllas L6 Slu= 1008 awslis (b panl=Cos 8 salS 0051 L Sl
335 n 43S ABL 0 (5l smn mlaw 53 Do Sl s Ssbes b 508 Diay sl 3550 5 oS sdalia
Sl 55 O e300l S n il Sa 5 5 lae s el edalie w3 Sl s 2Ll B s, 50 el ke

el Su55 5 2 s Y i) o D sl

D = max;<i<n [G(yp) — (G — 1 /n,i/n =G (yp)] (1) alal,

D@Ituujﬁ.gmﬂw@Hau,z;u\ev\;s@wﬁG)m;)yc”,-):;u;r;qswiw‘g}gHo e
e S5 sbdde 4 5L sl = 5 55 .(Schuenemeyer & Drew, 2011: 92) &S o cul |y jiw 55 WSe
Tl end ot S o gladde 4 g me Ladie l S oo 1y Laesls balial 5 Culs Sl (693 o oS

..\;A.sda.lawﬂ)'ﬁqLQJLA)@UQ\;\A{\)tlj u?yﬁwﬁpﬁudmw\m

St 5 5 sbesss b)) g LOT gla al,l 5 dleist wl s addeY i
Table 2- Models, probability functions and their parameters to evaluate wet and dry spells

Jle| Je Jloz>! w6 b el 5l
2oL 9s &
Sk s f(x) = B“F( )eXP( x/B) o B
Sl aw gLlS f(x) = G- exp (x—v/B) By
: BT ()
G AL Bl ans LS f(x) = Bkur( )eXp( &/B)¥) kaB
) y . e k (x —y)ke?
SAbller ail peens LS f(x) = Wexp(—((x -v)/P¥) k o By
exp (_ % (lan— H)2>
S s duj S =z 7¥
exp (_ % (ln(x —GY) - u)2>
Sl dbe i S fx) = P oY
S 33 S S S ST ()Y
bl 9 S S f(x) B(B) (1+(B)) a, B

23- Generalized linear mixed model


http://geographical-space.iau-ahar.ac.ir/article-1-3218-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:13 IRDT on Thursday June 11th 2026

W44 les £ o lach cateus Sl aldl yha Ld sals saalilad e

i3 5 5 sbesss b)) S LOT la malyl 5 dlais wl 5 dadde Y Jsur

Table 2- Models, probability functions and their parameters to evaluate wet and dry spells

Il Juta ezl s b el
sl e S ) S reo=5(0) " (1+ () @By
(1 + kz) 1-1/k k%0
o = ja(l T+ ka) 7y ’
W and Sir 5 | expCn) k=0 k,o,u
ka(l + exp(— Z))

il pand S50

1

Bl pend A sl Eexp(—z — exp(—z)) k=0 k,o,u

{%exp(—(l + kz)"VE) (1 + kz) Tt VE k%0
f(x)=

E (ynj

Nj = 2Lk oS Sapta M) ehidiie CHpSs Lam U 8 el] adp 5o bigal Jls nyn; bail 53

8) =g (n) = g (X;B + %)) (V) alail)

Sl b b 55 Bl ad s L olen () X p) Jite ol SLH Sobe e Sle 55 X ol KB+ 256,
ot omAb @ L sl wapt Lelen (X 1) ol Juls e 15 85 (P X 1) Oge S5 U
)15 35 edalie = YL Iy faeme 3l D3 pl] ads 3 sdalie My ol ol W gl Blas oS
Ghls (Bslas SIS o rizman Ll pled 02150 5l m55 glls Y18 b s sl oS i e 5
et Dy gl i s alal Sl s Geills Sl e s o Sl Ll w5
238 Lsm w5 et S e ladie 3 s g e 4B S s OLSG ad s a6l D) Lasie 35

el (o 3 g b b Sl S Sole ol Jles L W35

E(yl&) = g7t () =g " (XB +178) (¥) alasf,
L>p.i‘ BE) <l Var (yIS) =S J.‘?’ L;af': 6&@‘{ )‘J)g u"‘;LiJ‘ﬁjs_g‘JLiJ‘ﬁ m}su

S = AY2(n) RAY2 (n) (£) abayl,


http://geographical-space.iau-ahar.ac.ir/article-1-3218-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:13 IRDT on Thursday June 11th 2026

Yo e g9 O les SUBA g 5 (5lAo 90 ooy g3 Ty iSliasant Jod OS o g Slalal Jae (o ol Gaaas

el bty w2l el (55 ke sl el 55 b ol en bl il (g5l (g a8 e il SAML
Bain el et ol Gl oS Gl (Srean Sl 5 RS S e alIn et e st
ladae 53 alas SISy 5 el pnens st gladde 5 wlnens o S e sladie Lol ol
0358 ol Sy po 5ol e odie ol 53 528 e w58 (Myers et al, 2010: 319) «.l GLMM
(S oS Ll ISl 8 Sl B e s @B s e ealind Py il ol e 8
ATbss 5 @SS Slg 0 S5 S Sler g5 5l i Ol 5 e Slaler s sl
iy a5 il ge 53 Lo 5wl e s (S e gladie sl (McCulloch & Searle, 2001: 136) ol oo,

Jj.m& dl-;-'ﬁ) Q)ymkouwﬂ))l.ﬁ.’\ S0 C""lﬂgﬁ"%b ASU.:\ d)‘ J"’j’;)Lfd
=g~ (vy) or g (1) = v

j':"blijp’l )MJ\L&L@J c)‘j.’b)‘ 6}&94&6.»:[._{ Lﬁ‘bf":; JL@.’I}‘@J}S r)} s J.aj.:.: C;Uj.:.vg(.) l}r.‘i\)b

i9; — b(6;
f(Yilei: (I)) = exp {YTO + C(yi, (I))} (°> 4@‘)

oé‘yl}- ;L@P‘ a 4.:.\.“.: C() }b() 9 U’:“Sbﬂ Li JALE.A j:'A‘)LZ j:" (I) ‘N LT’. &J)L'JA fﬂ‘)gﬂ;el ‘L""‘.’.‘ DL
(Skrondal & Rabe-Hesketh, 2004: 37) <ol sial LolS  sbas 0T Sl > (F) Jsdor 55 a8 o Jos oles
el bdie aslie 5 obatl gl o 03 Sl SsisT bl lrs ot ALl ST -
o Sl 1 ST bl jlas 55 AICC .l 5 2 ke sdins 0L 2K S 3lis .l —2 loglikelihood
S5 0 K35 AlC 4 AICC (4 5l e ol P L A ok 4 LS e P S S sbad el

OF 58S pslie A8 o awlio 5 iowvae |y ade —2loglikelihood .lul (g5 bl las g5 -
J).‘.Itgjd BB, &.;’LST Cw‘)lﬁ”‘)\ GJLA:M‘LJ.:.’ (J..Lﬂ &T‘)ls C,.M»‘JSJJ J.M;JL:J

24- Generalized linear model
25- Link function

26- Akaike corrected

27- Bayesian
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Table 3- members of exponential family distribution and parameters used to modeling wet and dry spells
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Table 4- Statistical parameters of wet and dry annual spells distribution of stations on the southern coast of the Caspian Sea
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Figure 2: Frequency distribution of annual wet spell on the southern coast of Caspian sea
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Figure 3: Frequency distribution of annual dry spell length on the southern coast of Caspian sea
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Table 5- The results of the Kolmogorov-Smirnov test on the theoretical and experimental probability distribution function of

different distributions and determine the best probability distribution of the annual wet spell frequency based on the lowest test
value and significance level a = 0.05
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Table 6- The results of the Kolmogorov-Smirnov test on the theoretical and experimental probability distribution function of

different distributions and determine the best probability distribution of the annual dry spell frequency based on the lowest test
value and significance level a = 0.05
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Figure 4: The observed and estimated probability distribution of annual dry period frequency on the southern coast stations of the
Caspian Sea
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28- Generalized linear mixed model

29- Normal probability distribution

30- Log normal probability distribution

31- Log gamma probability distribution

32- Log Poisson probability distribution

33- Log Negative binomial probability distribution
34- Log inverse Gaussian distribution
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Table 7- The AICC and BIC value of probability distribution models for annual wet spell length on the southern coast stations of the

Caspian Sea
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Table 8- The AICC and BIC value of probability distribution models for annual dry spell length on the southern coast stations of the

Caspian Sea
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Figure 5: The observed and estimated frequency of the best regression model for annual wet spell on the southern coast stations of

Caspian Sea
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Figure 6: The observed and estimated frequency of the best regression model for annual dry spell on the southern coast stations of

Caspian Sea
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