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1. North Atlantic Oscillation

2. Arctic Oscillation

3. Southern Oscillation Index (SOI)

4. Multivariate ENSO Index (MEI)

5. Extreme Eastern Tropical Pacific SST *(0-10S, 90W-80W) (NINO1+2)
Central Tropical Pacific SST *(5N-5S) (160E-150W) (NINO4)
East Central Tropical Pacific SST* (5N-5S)(170-120W) (NINO3.4)
Eastern Tropical Pacific SST (5N-5S,150W-90W) (NINO3)



fy Okl 3 (5 093! O30 b 593 51 Nigny SlagRl b3

oA Al
SOl yadls o
35S o Gy SON (sl (60 peid 51 el J53 g2 Ssld 45 Jlo 30 Juad (sliols 53 05150 193] ool
5 il palie )0 duygs oo )0 Siuwer ol Jb pl by Lg):uw Mg, dsj Sl polds > pl g
oy L Blas polae )0 gaopd o/+) maw o (F=—+/8FY) o (F=—+/VVY) ol L i jay Sl
Ot Sed il pd ilble (¢ dy ot Ngy b adaie gl ol jlaline Aoy +/+0 plaw 3 (M= —+/5+Y)
5 655 5 siie Sl Sy ccole 13 cglyid oyl wansl 00 03l L5 ) g0yl S5 3 gl peolie 5 SOI asls
Al Cignd g Cute Jlo p)S (slaols

(P95 43t S e L5 258 oo 53 SO sl (g, 5l ool e 35900 (slo e ioman
o 3 s 5 w2 )lS) ugSan (sla s o siim il ke 3590 (sl S it e 5 (020 sSinn
At jbolize Aoy /0 plaw )3 pgd x> g (xS Jdo g duoyd ¢/

g 3V osled Jgio) 3> 2929 )5 Juad 93 9 3y Juad 93 )0 (Shen culpd G (5ybline IS
JSd ay sl Ly oo)ls Sgng 5 5ic5 8 bl oyl Juab 53 o325 ey SOI 5 ool 8T ol ey 1503
&y 3 b 23 g3l ke (pasls (EalS by whe (IS il ke SOI asls Gl L) (o)l
a8 LS AR Jlo 5 gsdge ol -l o35 Kinbon IS sl liee il b cigms SOI Laie el
ST 0lie g e VEV/Y B oyl geilinns) (Sl ccdly zmls —Y/AY fslus 4 SOI Lasls lad Sile
aS I 5 el fygjl gloosls s Jlo V0 T 00 e wdy 25V &8 b LT3l gals FIY B i)

(Y goslos JS5) ol Cygmts YAME g5l ccallis VO 3s55e

0.4

0.2

B S
[ JELRPS
= 5K

-0.2 E

-0.4

h—

! P it |

P

-0.6

-0.8

gl as el Jud e O Ve cwST sl i) el el

& 5 5l JBlas 5 yiTas catogio y3lie 9 SIO sl gailale dlie o (Siwmod cutl pi ) JSUWS
Awd Jlw 3 pw g0l 43 598 S Wigy g 0,5 had D s oui]38l Mg,y gl



yyay )LQ)' <) ‘_gb)m AL 0,92 ‘Jf-&‘? ‘_glﬁﬁ')» dlﬁwﬁasf f¥

Jlo Jguad 13 SO ad L cilisee saesindd b o3l JBlas 58 as ¢ opSilo y3li cpy (Simmod ol ped ) Jgio

S Ol
AL A — Y il —[50Va — 08 33l onSilee
Y —/-0A BOALY AL —[5¥F s —Joavs a3l Sl
ey <IY¥Y VN — VA% —e[8V e — /DAY o9j) Jalas
b Ol
—./f.a —./¥a- NN o[ +0) VR R 33l onSilee
/005 —/ovos - JoVAs VY Y /W0 o9il Sl
—Jy5. —+/Y¥A —./Yaa VAN — AV~ ALY o3l Jols

a. Cannot be computed because at least one of the variables is constant
*, Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed).
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*. Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed).
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Extended Abstract

Introduction

The ozone layer, as a life protective shield on the Earth, has attracted the man’s attention from
various aspects. For the same reason, different dimensions of the ozone layer have been studied
by researchers. The changeable amount of total ozone is affected by the sun, atmospheric
elements, and climatological photochemical activities. Hence, the major amount of ozone is
affected by atmospheric instability in the upper troposphere, and the atmospheric instability is
united through the teleconnection patterns with climatic indices. Therefore, the total amount of
ozone is connected to the climatic indices. The aim of this research is to study of climatic
indices on the total ozone (TO) oscillations in Isfahan station.

Methodology
According to this research, a 15-year daily statistics of total ozone (TO) in synoptic station and

ozone evaluating in Isfahan from 1996 until the end of 2010 were used. The available defects in
the ozone date using the satellite date from NASA/GSFC were obtained. Also, the data relating
to NINO 1-4, SOI, NAO, AO and the wind blowing in the atmospheric various balances from
NCEP/NCAR database were extracted and used. In this research the climatic indices were
classified into the three categories. The first category is related to the remote teleconnection
indices on the north hemisphere, of which the most important one include the North Atlas
Oscillation (NAO) and the North Pole Oscillation (AO). The second category includes the south
hemisphere teleconnection patterns. For this purpose, the SOI and NINO1-4 in the South Pacific
Ocean were used. The third category includes the study of winds effect on the (TO) changes.

*E-mail: aspanany@yahoo.com Tel: 09131285987
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Assuming that the effect of the wind waves natural (orbital or meridian) can affect the rich/poor
ozone weather transfer. Therefore the effects of the wind blowing index in the level of 200mb
on the (TO) changes in Isfahan were also studied. The levels height temperature of 10, 100 and
500mb were extracted and their relations with climatic indices and (TO) were studied. The
correlative regressive analytical statistics were used for studying the relationship between the
(TO) changes and climatic indices.

Results and Discussion

The relationship between the (TO) amount and reversed NAO and AO indices and during the
cold months of December, January, & February comparing to other months is stronger. The AO
correlative coefficients with the (TO) follow a logic process (reversed and regular in the cold
months; Positive and irregular in the warm months), but this process is not seen in the NAO
index. The relationship between the SOI index with the (TO) reversed and follow a specified
monthly process. This relationship is significant at the 95% confident level. The NINO1-4
indices have a positive relationship with the (TO) changes, and its correlation follow a specified
monthly process. The relationship of the (TO) amount with the NINO1-4 indices is significant
in the cold months. Consequently, when the SOI index include the negative/positive amounts,
the (TO) amount is increased/decreased. When the water level temperature indices is increased
in the South Pacific Ocean, the (TO) amount is increased in Isfahan especially in the cold
season. Various regressive models were tested in order to study the relationship of the (TO)
with climatic indices in different months, from which the higher correlative coefficient was in
February. The results show that the NINO1-4 and the SOI indices in the South Pacific Ocean
explain more than 70% of (TO) changes in February, while the NAO and AO indices explain
only 30% of the (TO) changes in the same month. The highest amount of (TO) monthly average
have been 433DU occurring during a 15-year statistic course, when the SOI index bearing the
lowest amount, and during the same time, the NINO1-4 showing the highest amount. The
reversed, strong, and significant relationships of orbital wind blowing index in the level of
200mb with (TO) changes show that through the wind leading to meridian, the (TO) amount is
increased strongly.

Conclusion

Studying the correlative relationships between the climatic indices and (TO) changes show a
stronger correlation of the (TO) changes with climatic indices in the south hemisphere on the
Pacific Ocean. These relationships are stronger and more significant in the cold seasons with the
(TO) indices in Isfahan station. In such a manner among the entire studying indices, the SOI
bear the best correlation with the (TO) amount. The most important effect of AO on the (TO)
changes primarily is due to (TO) change affected by the polar (TO) changes. Transferring the
polar ozone by the polar vertex to Isfahan is related to change in tropopause height. In this
manner, when the AO index is being negated, the tropopause is increased, and the polar zone
weather enriched with ozone is permitted to enter to Isfahan, and the ozone is increased. The
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relationship between the amount of AO and SOI indices with wind blowing index are negative
and strong in the level of 200mb, and these relationships in the levels of 0.01 and 0.05
respectively are significant. Consequently, upon the AO and SOI are being negated, the wind
blowing index is inclined towards the meridian.

Having regard to the fact that the (TO) amount bearing a strong and negative correlation in
the level of 200mb with orbital wind blowing index, and by inclining to west winds leading to
the meridian, the (TO) amount is increased over Isfahan. The Polar wind blowing index was
affected by AO and SIO indices. The (TO) amount can be also affected by the negative
relationship of the Polar wind blowing index with AO and SOI indices. Therefore the (TO)
changes through wind blowing index is linked with AO and SOI indices.

Keywords: Total Ozone (TO), Isfahan Station, SOI, NAO, AO, Indices.



