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6. Prognosis

7. Prediction

8. El Nino-Southern Oscillation
9. Southern Oscillation

10. North Atlantic oscillation
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4. Principal component analysis
5. Standard precipitation index

oIl dnwgi g g & i


mailto:Bahram.choubin@ut.ac.ir

Lol 5 DS g lgs ul o550 Candgo - S5
bl g

. .
Ll 5l b g
SY> 2144 B (=)/0) V64 G (<))  —+/44L+/44

ks M & SHL Lol ool olie S5 gL L
A J‘)_}TJJ. M)P-

odlaiul 390 (SdOSIS
T(SPI) e 5 lhkul S0, Lasls
Y] ToLas 5 S bawg syllibal Su,L esls
Al e ale LB Sl plde ja gl il sl s s
slaesly Cue Vb Sy (g (ela b acile sl
2 s eals 5l GVl 58 S L edd cd (SL
Jit Jlp w8 e g odd ale 55 rens 1 ay dl
Sl bl Swob axls sl Sl 4G s 355
LBl [V ] O 5 (S el i Jaiis )50 0555 5 OIS
AL e B3P S LK &35 SHLL slaesls 55l gl aS
o 3 Sl L Jlel S b Sose L& s
(V=8 el y) s oo
glx) = 3__1_{1._.1'“‘18‘*" B forx =0 ()
X0 <ex ( mlie byl B be>0 ( ISo el e ae—>0
R PCNT S) ol 51 oS Sl LS 262G ik b

J v a—1 g~V
|:.

™)

o5 e b mss a5l Jels SPT wulos 55 cnl Sl
o by ol sylikaldle mis plae U SPL 5y, cplin o
() Jodr) Lo ged s o3 sl OIS

aale 4w canle & la 095 gl w SPI slis andllas ol s
sds il ,ys) DIPF 5 pr 3 oalimal b oaale \Y 5 anle i

I :::f.'f:l =

2. Standard Precipitation Index
3. MacKee and et all
4 Drought Indices Package

IYAF ol =YY o lowd — g Jw

£t

ot 4 plBl 05 S5 5 s 4SS s Sl eslizad L
C’%Jﬁ“ﬁjﬁwﬂ&@é:bomgu};j@&)l{
st s 5l 5 8 50 KaH S gble s 3oL e
S Sy 5 e 4l eslinad U [Y] el el 5 sl
SS 3 sy P saokal 53 5L Sileand 4 ol
ot Slp Nl as i3 &S Sl 0L S il e
Sheslizal 5,8 513 eslitul 550 5 5uS il ble 53 5L
SLSas i S i S el UK sl
Sl )3 oS |z Aol o Gl (pl D8 bLE ) bl ga
b G55 2 ol SIS alad 3 S Ol s xS
on e e )lse it 53 el ) cilite bl (31
adlas ol 53 1 LYY 0) ol sl s gl slidy LU
S aalllae 350 ailetn 5> bt JLSit e slaes

A eslinal ebde S5 el Gl sles

b %959 3Mg0

andlas 3, 40 dilae
YV 0VEY LWl Jgb e O - Joles 4o
LM% GYa® o' llas oe 5 B uS 08°

255 el S 3 .l Ol 53w ym 2o LS YN v e ol
Yoo Sl el SKL buse 5o p sl e as e Sk
A Jed Sl 0 gaJee Ver B Bk g 00 e e
0> e Ve 5 08 = il sl 03 gLl ke
Jd Slels)l 5o lae Sy e VALY U Kb axl s Cja“
wo 2 opl 03 2Bl (B0 5 pLl S S e o8
U i aes Slen 5 ol sl 61J.3 B w.ul;,a sl _la_,lﬂ
el 03,51 s s s o sb

3 Bl e ls 10 sl Bl ulide S5 UK
A gl '(NOAA) o 531 5 s sladal b Sl ol
http://www.esrl.noaa.gov/psd  /data/climateindices/)
Oe 53 5 dimes w3l L 5 (6 ptendl LSl [YY] (list
o g L Als 5 ol e a1 O ol rUJJJ)J@&QjJW
5O Sl el slastiy 1 6ok Ailen L S1 ) e
sl 5 2l e (sl ol Sl 5 e g ot cins
ol 3550 53 G ol Sl iz e 3B 5 ke 3B 6l
22 Sl Sl sz bagdge 02 S84 Ol 5l
o Lol Ol auls Js 1,8 o K8 g3 5dme oLl e 5,0l
Slacolal g 85 Corgo 5 AS o Sl 5 S 53 A0S
g o (ol

SV ) Il £ ke 3ok il bl andllas pl s il
e dlinds (Ol Glad St s ool e 51 (1A
Soalen S 5 A5 (6551 mer dgd oaSas oSl 5 i sl

1- http://www.esrl.noaa.gov/psd/data/climateindices/list/

Sl anwgi g g & gl


http://www.esrl.noaa.gov/psd /data/climateindices/list/
http://www.esrl.noaa.gov/psd /data/climateindices/list/
http://www.esrl.noaa.gov/psd /data/climateindices/list/

A edd g e e b e e 1Y ddaly pl s oS
Y e b O S5 bbbl ahal s 51 50 L ol i
Sl miin alie X (oown bt o b 0o S5 o 0 D
oslital e S el sl (51 Laesls TAY 1l s Lie
e85 Jole 31 laesls oy FAS s va.a xS Sl e A
oslital (Cl xan ond ¢l etls S (VIF)Y Ll
S oo Al piabaly Do w4 Getld ) A

VIF = ©)

(1-7%

2 X Op S5 3 oS Wi a3 oy it 0T s oS
An VIE S1ossi o Jol sdiladl Jitwe ine K1 s,
2573 Wil s Sl eite e (Siaps 5 S5 mn my AS S
VL ST ess Jad LB ke i (1-0) wials o ST o3l
}(V)b\;;ﬁ)umﬁxwd@%vb}'vﬁ&g\ﬁﬁ\~
b5 S S5 SVslee slwl 31 ey 55 2l LS WL Juke
A5 s ¢S st 5 O VPPl eslizad L Laoutile 3L 03
o lladl UY e S S S5 Jle oL s sl Sl o s
L oslaal Lassls

LIS
aisy sbaoles 3l 05 S, sladie LIS LU sl
b e 08 u,:iL:a 5 "RMSE) L= Sl e u:il.:n
1L sl "(MAE)

QY

— :E \ o _ P2
RMSE = _HZ(Q._ Q)
R

1% V)
MAE =—Z|Q? CH
" :
=

ool el QD da esls sla 0 (V) 5 (V) &V¥slas 43 oS

odd 5,50 sl 5L Lesls QF 5 slualie sl

Jobe g 5 Shes odasOlis Laoslel opl Hlaie 059 b AL
V"’"JS oslazal Y 5 s ped 5lanla VY 5 i

@lﬁ
Sl o o ls (5 S ge e
Do b a3l Gl ls 6oy esls el anl

4. Multicollinearity

5. Variance inflation factor (VIF)
6. Probability-Probability

7- Root Mean Square Error

8 Mean Absolute Error

9. Taylor diagrams
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1- Principal component analysis
2. Cross correlation function
3. Stepwise regression

Sl anwgi g g & gl


http://www.speedbit.com/
http://www.speedbit.com/

g_Al.buLgLAJALC« a}i)ﬁbuﬂjwdti‘)bv\ap‘).}\‘ d),\;—

Initial Eigenvalues

Initial Eigenvalues

Component of % Cumulative =~ Component of % Cumulative

Total . Total .
Variance % Variance %
1 7.226 28.905 28.905 14 320. 1.280 95.407
2 3.788 15.151 44.056 15 306. 1.223 96.630
3 2.204 8.816 52.872 16 266. 1.062 97.692
4 _1.901 7.602 60.474 17 156. 624. 98.317
5 1.525 6.098 66.573 18 132. 526. 98.843
6 1.322 5.287 71.860 19 114. 455. 99.298
7 _1.280 5.119 76.978 20 066. 264. 99.562
8 1.022 4.090 81.068 21 049. 196. 99.758
9 879. 3.515 84.583 22 032. 127. 99.885
10 740. 2.961 87.545 23 023. 092. 99.977
11 680. 2.719 90.264 24 006. 023. 100.000
12 504 2.015 92.278 25 0000. 000. 100.000
13 462. 1.849 94.127
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2. Eigenvalue

3. Atlantic Multi-Decadal Oscillation
4. Atlantic Meridional Mode

5. Bivariate ENSO Time series

6 . East Central Tropical Pacific SST

7. Central Tropical Pacific SST

8 . North Tropical Atlantic SST Index
9. Southern Oscillation Index

10 . Tropical Northern Atlantic Index
11 . Varimax
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A Management of water resources is essential in arid and semi-arid regions. Pre-knowledge about the
amount of possible precipitation is important in planning water recourses, management of agriculture
and droughts. Previous studies show that large-scale climate phenomena influence on the of climate and
amount precipitation in different part of the world. In this study, first, among the 45 climate signals, 8 Index
were selected as the most effective indicators; the total encompasses 81% of the variance in the principal
component analysis (PCA) method. Subsequently, the correlation of large-scale climate signals in monthly
Standard precipitation index (SPI) (one, 3, 6 and 12) of Maharlu-Bakhtegan basin simultaneously and
the delay has been analyzed by using of cross correlation. Finally, multivariate regression equation was
developed to predict. The results of cross correlation method showed that more of indices are significant
with time lag with standardized precipitation index. Taylor diagram and error parameters showed that

performance of regression equations for the scale of one month is better than the other scales.

Keywords: Climate Signal, Standardized Precipitation Index, Principal Component Analysis, Cross

Correlation, Taylor Diagrams
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