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Table 1- Characteristics of descriptive statistics of snowy days in the studied stations
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Table 2- T test results of two independent samples for snowy days of the studied stations
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Figure 1: Linear and order 6 polynomial trend of snowy days in Ardabil synoptic station
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Table 3- Correlation values of snowy days of the studied stations with each other
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Table 4- Correlation values of snowy days of the studied stations with atmospheric-oceanic patterns of the Pacific Ocean
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Figure 2: Correlation values of snowy days of Ardabil province with some atmospheric-oceanic patterns of the Pacific Ocean
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Table 5- Correlation values of snowy days of the studied stations with atmospheric-oceanic patterns of the Atlantic Ocean
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Figure 3: Correlation values of snowy days of Ardabil province with some atmospheric-oceanic patterns in the Atlantic Ocean
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Table 6- R? and R values 0f number of snow days in the studied stations and atmospheric-oceanic patterns of the Pacific
Ocean introduced and justified by regressive regression model
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Table 7- R? and R values 0f number of snow days in the studied stations and atmospheric-oceanic patterns of the Atlantic Ocean
introduced and justified by regressive regression model
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Table 8- Regression analysis of variance to check the certainty of the existence of a linear relationship between the number of snowy
days of study stations and atmospheric patterns of the Pacific Ocean

Ak Slap psers | @3l s | Sl S F sig

oK (SST) @f) MS)
Jus ! O S5 VIAV ¢ VA YAA Y
Jisds O 55 WYY W \/FY YVAY | /e
s eSn Osams S 5 /A \ Y/ A Yo/ JARY-
Ul sl 0o S VooV 0 Y/t Y/YAY /oA

I S S S

sl andlas 5,90 LaolKimsl B sWasg) lani o o galail) gy Canlad ) 5 sbiie 4 O g S5 bty Jubow -4 J s

Table 9- Regression analysis of variance to check the certainty of the existence of a linear relationship between the number of snowy
days of study stations and atmospheric patterns of the Atlantic Ocean
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Figure 4: Distribution of snow day remnants at Ardabil station (Atlantic) Figure 5: Distribution of snow day residuals at Ardabil station (Pacific)
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Table 10- The values of R? and R introduced by the regressive regression model to justify the number of snowy days of the studied

stations in the conditions of entry of all atmospheric-oceanic patterns of the Pacific Ocean and elimination of ineffective patterns
(entry of effective patterns)
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Table 11- The values of R? and R introduced by the regressive regression model to justify the number of snowy days of the studied

stations in the conditions of entry of all atmospheric-oceanic patterns of the Pacific Ocean and elimination of ineffective patterns
(entry of effective patterns)

b S O s Ao R S I R B
(R?) 64 (e (R) o pie Ao tawy
LS S 5555 L /A VAt ey
AMM-NTA-WHWP  sla Sl 55,5 L e YA\
L Sl S 5555 L A “/30 Jisds
AMM-AMON-CAR-TNA-TSA-WHWP cls Sl 55,5 L A “ar
LSS s b +/a4 .24 e
AMM-ATLTRI-TNA-WHWP <l K1 55,5 L VA LA
LSS s b 1/or Ve sl
AMON 5155, L AN /80
LS S 5555 L /40 AN s S
AMM-NTA-NAO-TNA-TSA ls S 55,5 L VA Ay Jus)
& S 4o

Ot St g ol g (oSl b sl dldns o b, 5 o 55 Sl gl S5y (iasn ool 5o
Sl s o Wy A Sy Wbl ;’UT Sl sl 53 Lo S L s
S ol cpl B slags, slias Ly, L l-’;‘b 3 ("JT Sl Gaal3l 51 St sl ol B sWass,
S peseie L, s Oy poboas Wsls Olis o5 Attai and Fanaei (2010) LIS ax=s L asl oyl
SlelKansl 53 58S o e b el oKl B slass e e e b Jde sl Jlsen
aBl ) oS 358 e o> Ve ol 53 By slagss slaes 55 ed SRS LT ol 5 e onSie (Jils
Shls G b Wl e dled St g aelKaus! 3 45 Wsls OLES «s Aminnia et al (2010) LS L
«s Alijani et al (2010) asflas a2 U pioman a4t cpl 3l Cttllas Sl o3 g Jials Wiy 5505 Slle g
O ooz ol gl 313 e ol 0331 218 (555 513 5538 e dled 3 Gy 2oL oS sl o
o3 0 5 deon ) sl mhau s ls s Stran 13 candlan 3 g0 (glaolSansl CAEN By (slas, oS 3l
S Sk 65815 oS Ol i b baolSayl salols 4y Sy o allin 1l 5 s S
3 St (Seen Jls ol canlllas 350 slaolKal L3 ol Jon)l Dbl (glaelSasl mave
b sl sl el ol oSl Hs L sls ol g"ﬂ B e S S sl S L (Sl e

S sls Ol ioman b ooy o Sl Sl pae (a8l e sSae M bl e sl3l L3l (e sl S


http://geographical-space.iau-ahar.ac.ir/article-1-3578-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 13:38 IRST on Friday November 28th 2025

VEOY e VY o lach a g0 § Caeass Jlo (3l yha SLdS pale (saoliliad \07

SN 5 St Samen o] 3l L3l (ST o s L ¢ fn)) Ol (slaolanl 3 (slass,s
SR L [V e V[P W G ES TN | S g g e PN [ R
5 am s isie 5 Jessl el 51 5 ke 1 LTl 5 dbds Sty e laelKanl B slass,
s 3 s £ 5 48 A A 5 e bl 5 edoeSiie WJlds sl ol 3 s S e
S S ol Sl 5 s S e s pelbl Sl e S G S B (e bl
S ot L aboSie 5 dlidat Sy s slaelal 5 lags, Sluds (bl o sl 53R
S SIL Juo ) Ol (slaslol b slaiss (Stmmen (JS 3 S o a5 3Ll 5 sl (slaslany)
3,05 5 sea Cinita (2003) ;5 Forootan et al (2019) S L asly -l a5 Coul jite oo $l3- (Tl daONS
LS sla S L Jus )l Dbl B slasss sod 4y polie 5 sdel sty sla Soan o8 e
S 3l O p3Y Bl da Soan ol 3508 3 ol g bl r\j Sla o 531 o 5L3- (g
E55 2 Fin o Sl ciny Slllan 53 550 e slei AL Balal Wl e b Sies ol 2
S Sl ) e Gl S5 e B e L SSE L s a8 plalis Ol ol B glasss
slie STy s S dmisa o 5 1A oS e Sl Sien T lailane 5 sl Slaptens
BERJEERUI (’bT 3 oAbl e L e ST Gl S L anllan 350 laolKasl B glasss (Soen
o 4 g Sl s 3,0 come Gla S L 5 slassy (Stemes Ol (s 2 2550 o S e

Al pr S Ol


http://geographical-space.iau-ahar.ac.ir/article-1-3578-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 13:38 IRST on Friday November 28th 2025

\ov Rl (5500 Blolie 59 (Ll das g3 (5,15 5 93!

References

- Aboutalebi, M., Dolatimehr, A., (2010), "Analysis of spring precipitation in Meshkinshahr
with statistical model approach", First National Conference on Snow, Ice and Avalanche, 18
and 19 March 2010, Shahrekord. [In Persian].

- Ahmadi, M., (2013), "Analyzing the relationship between Teleconnection Patterns and the
occurrence of precipitation in Iran", Ph.D Thesis, Faculty of Humanities. Tarbiat Modarres
University. [In Persian].

- Alijani, B., Amininia, K., Lashkari, H., (2010), "Analysis of heavy snowfall changes in
northwest of Iran", Journal of Geographical Space, 29: 47-56. [In Persian].

- Alizadeh, A., Erfanian, M., Ansari, H., (2011), "Investigation of effective round-link
patterns on precipitation and temperature parameters (case study: Synoptic Station of
Mashhad)", Iranian Journal of Irrigation and Drainage, 5 (2): 176-185. [In Persian].

- Alizadeh-Choobari, O., Adibi, P., (2019), "Impacts of large-scale teleconnections on climate
variability over Southwest Asia", Dynamics of Atmospheres and Oceans, 86: 41-51.

- Almazroui, M., Nazrul Islam, M., Jones, PD., Athar, H., Ashfaqur Rahman, M., (2012),
"Recent climate change in the Arabian Peninsula: Seasonal rainfall and temperature
climatology of Saudi Arabia for 1979-2009", Atmospheric Research, 111: 29-45.

- Aminnia, K., Lashkari, H., Alijani, B., (2010), "Investigation and analysis of heavy snowfall
fluctuations in northwest of Iran", Journal of Geographic Space, 29: 145-163. [In Persian].

- Attai, H., Fanaei, R., (2010), "Statistical analysis of snow and temperature changes in
selected stations of Kurdistan province", First National Conference on Snow, Ice and
Avalanche, 18 and 19 March 2010, Shahrekord. [In Persian].

- Bednorz, E., (2008). "Synoptic reasons for heavy snowfall in the polish-german low land",
Theo. Appl. Climatol, 92: 133-140.

- Chehre-Ara, T., Hoseini, A., Baghbanan, P., (2018), "Analysis of the relationship between
the NAO and AO indexes with the widespread precipitation of the coastal regions of Iran",
The 3rd National Conference on Soil Conservation and watershed management-29 and 30
June 2018, Tehran. [In Persian].

- Cinita, B., (2003), "Analysis and regionalization of Northern European winter precipitation
based on its relationship with the North Atlantic Oscillation", International Journal
Climatology, 23: 1185-1194.

- Farajzadeh Asl, M., Ahmadi, M., Alijani, B., Qavidel Rahimi, Y., Mofidi, A., Babaeian, I.,
(2013), "Study on variation of major teleconnection patterns (mtp) associated with Iran’s
precipitation", Journal of Climate Research, 15-16: 31-45. [In Persian].

- Farid Mojtahedi, N., Khoshkholagh, F., Nairi, M., Afsharmanesh, H., (2009), "Synoptic
Investigation of heavy snowfall in February 2005 Guilan", Geographical Sciences, 4: 133-
156. [In Persian].

- Fattahi, 1., Moghimi, SH., (2019), "Investigating the trends of climate change in Northwest
of Iran affected by Climate Change", Geographical Sciences Applied Research, 54: 47-63.
[In Persian].

- Forootan, E., Khaki, M., Schumacher, M., Wulfmeyer, V., Mehrnegar, N., Dijk, A.1.J.M,
Vanbrocca, L., Farzaneh, S., Akinluyi, F., Ramillien, G., Shum, CK., Awange, J., Mostafaie.
A., (2019), "Understanding the global hydrological droughts of 2003-2016 and their
relationships with teleconnections", Science of the Total Environment, 650: 2587-2604.



http://geographical-space.iau-ahar.ac.ir/article-1-3578-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 13:38 IRST on Friday November 28th 2025

VEOY e VY o lach a g0 § Caeass Jlo (3l yha SLdS pale (saoliliad \0A

- Gelcer, E., Fraisse, C., Dzotsi, K., Hu, Z., Mendes, RL., Zotarelli, L., (2013), "Increasing
streamflow forecast lead time for snowmelt-driven catchment based on large-scale climate
patterns", Advances in Water Resources, 53: 150-162.

- Ghavidel Rahimi, Y., Farajzade ASL, M., HatamiKia, M., (2016), "The artic oscillation
(AO) and its role on of wintertime monthly minimum temperatures variability in northeastern
region of Iran". Journal of Geographical Sciences, 16 (42): 41-58. [In Persian].

- Goodarzi, M., Ahmadi, H., Hosseini, SA., (2017), "Examination of relationship between
teleconnection indexes on temperature and precipitation components (Case study: Karaj
synoptic Stations)", Ecohydrology Journal, 4(3): 641-651. [In Persian].

- Heidari, MA., Khoshaghlagh, F., (2017), "Modeling the relationship between teleconnection
indexes with warm season temperature anomalies in Iran using multivariate regression",
Geography and Environmental Hazards, 23 (6): 66-47. [In Persian].

- Heydari H., (2016). "Analysis of snowfall and rainfall changes in selected stations of west
Azerbaijan province", Geographical Studies of Arid Regions, 26(7): 92-110. [In Persian].

- Kato, K., Kan,Y., (2010), "Synoptic climatological study on the decrease in heavy snowfall
days in Hokuriku district of Central Japan after the latter half of 1980s", Geophysical
research, 12: 6425-6435.

- Khorshidoust, A., Ghavidel Rahimi, Y., Abbaszadeh, K., (2010), "Application of large-scale
atmospheric-oceanic patterns in analysis of precipitation fluctuations (Case study: Ahar
station)", Journal of Geographic Space, 29: 28-95. [In Persian].

- Khoshakholagh, F., Ghanbari, N., Masoum Poursmakoush, J., (2007), "Study of the effects
of the North Atlantic Oscillation on the temperature and temperature regime of the southern
coast of the Caspian sea", Geographical Research, 66: 57-70. [In Persian].

- Lashanizand, M., Faramarzifard, S., Shahrokhvandi, S. M., (2010), "Statistical analysis of
snow occurrence in lIran", First National Conference on Snow and Ice, 18 and 19 February
2010, Shahrekord. [In Persian].

- Mansourfar, K., (2006), "Advanced statistical methods with computer programs", Tehran:
Tehran University Press, 459 pages. [In Persian].

- Nalley, D., Adamowski, J., Biswas, A., Gharabaghi, B., Hu, W., (2019), "A multiscale and
multivariate analysis of precipitation and streamflow variability in relation to ENSO, NAO
and PDQO", Journal of Hydrology, 574: 288-307.

- Petkva, N., Koleva, E., Alexandrova, V., (2004), "Winter climate variability at danube plain,
North Bulgaria", Meteorolgische Zeitschrift, 13: 907-922.

- Qing Ke, C.,Yu, TK,, Dong Tang, G., King, L., (2009), "Snowfall trends and variability in
Qinghal, China", Theor Appl Climatol, 98: 251-258.

- Rajagopalan, B., Cook, E., (1999), "Spatiotemporal variability of enso and sst
teleconnections to summer drought over the United States during the twentieth century",
Journal of Climate, 13: 244-255.

- Rodionov, S., Raymond, B., (2000), "Atmospheric teleconnection patterns and severity of
winters in the Laurentian great lakes basin", Atmosphere-Ocean, 38(4): 601-635.

- Salahi, B., Hajizadeh, Z., (2003), "Analysis of relationship between North Atlantic
Oscillation and surface temperature indices of Atlantic ocean with temperature fluctuations in
Lorestan province", Geographical Researches, 110: 119-130. [In Persian].

- Sinan, S., Ivanov, M., Tiirkes, M., (2018), "Control of dry and wet Januaries and winters in
the Mediterranean basin by large-scale atmospheric moisture flux and its convergence",
Journal of Hydrology, 566: 616-626.



http://geographical-space.iau-ahar.ac.ir/article-1-3578-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 13:38 IRST on Friday November 28th 2025

Vo4 Rl (5500 Blolie 59 (Ll das g3 (5,15 5 93!

- Sobhani, B., Salahi, B., Gol-Doost, A., (2014), "Relationship between the climatic index
(NAO) with average, maximum and minimum of monthly temperature in northwest of Iran",
Journal of Applied Research in Geographic Sciences, 33 (14): 75-90. [In Persian].

- Sohn, K.T., Lee, J. H., Cho, Y. S., (2008), "Ternary forecast of heavy snowfall in the honam
area, korea", Advances in Atmospheric Sciences, 26: 2-26.

- Turkes, M., Erlat, E., (2005), "Limatological responses of winter precipitation in Turky to
variability of the North Atlantic Oscillation during the period 1030-2001", Thero. Apple.
Climato, 78: 33-46.

- Vazifehkhah, S., Kahya, E., (2019), "Hydrological and agricultural droughts assessment in a
semi-arid basin: Inspecting the teleconnections of climate indices on a catchment scale",
Agricultural Water Management, 217: 413-425.

- Walland, D. J., Simmonds, I., (1997), "Modelled atmospheric response to changes in
Northern hemisphere snow cover", Climate Dynamics, 13: 25-34.

- Yarahmadi, D., Azizi, GH., (2007), "Multivariate analysis of relationship between seasonal
precipitation of Iran and climate indicators", Geographical Research University of Tehran,
62: 161-174. [In Persian].


http://geographical-space.iau-ahar.ac.ir/article-1-3578-en.html

