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Figure 1. Study area in Giulan province, Iran and the world and adjacent stations in the study area
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Figure 4. Diagram of model residuals
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ACF of Residuals for ul, aal> o5l

(with 5% significance limits for the autocorrelations)
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Figure 5. ACF of residuals of the beech tree chronological time series

PACF of Residuals for  ul, asl> o;lxl

(with 5% significance limits for the partial autocorrelations)
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Figure 6. PACF of residuals of the beech tree chronological time series
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Lag 12 24 36 48
Chi-Square  7.11 21.28 31.49 45.17
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Figure 12. Graph of the annual average minimum temperature of Shanderman station (1958-2017)
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station (1958-2017)
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Figure 18. Chart of decreasing annual rainfall
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Figure 19. Chart of decreasing trend of annual rainfall of Pareh Sar Talesh station 1984-2017
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Figure 20. Chart of decreasing trend of annual rainfall of Rasht station 1984-2017

\OF



OFONOVNF+ +/pgs o )lot [piia Jlo [l yd Slindios g pole et 5 Sl

mao ol s Cllllas ol las ) sialS aig, aay ans Sygmo y0 45 a0 oo HLEd VeV Y L jo (laslllas
Shlllae aihis ol jo (FW)b L2al5 guig, Lo @yl Bblwe 51z ls 50 (e 05 (i S aslsl
alale sLas rSiloe ialsil 5y et Slaoiel s ol (ol ol i3 5 2 Bitag 45) (535 5T
GRS 9 g e Gl et g gt S B9 Jros (05 Sz e Jole Ol 0n i
5 oLl 3l s o GVl plo o udh, ualS o Sis G sl gz L polie b Six (g gm ]
Ao, v jo alIlu wl) ples jo baejlail rals oS daaSTed Jolts Lpis 4 ol oS oo ol5T 9 0 1)
Sl 3 Bl sy SIS e o odgy om0 5pbce ol 5 55 aanS 5 ol o, ey
e Saedlew dags Lo 5 BT lil sl (LS 05 53 S ASIed S 5t 3l g0 1o
VB o cree) Uil yule 1YA8 5 1YYV cla o b SN ¢l elide 3 s e 05y
O3y AVAR (359,38 p0 OIS bl adais Oz YL o eatasss Jle il Sl Jele ey )
9 e 9 ITAR Cigs )| )0 jwg; Dl peSi] T 9 S enliges GRS he LS aboe GRIH
A JNUEY IS PONFIP { | PNV PP R PIWISRIR R L R} o

Sl g (Sul ol e Gl ) 56 el e Yt sa ] s 5SS 5 e bl
&Ly ool widlioe addllas 950 ddlate 0 3,05 5 5eS m e i o dlad 5 JLoSas (st Gl
5 4l 3L By el Olsgoge (S o wiles o0 S S edle (S bl g0
5 03,5 Pl s i) JFaSSras (S 00 (sbar Gl LS YOVY g p £)l50 )l Y- o v gl
Ao 8 o 00 1) drel> Sl ol Colys yo 90 5 555 EL LS £ e g LS o LS VYN .
LSSy oSl 5 Ko (slagimpss] ] o s i Las Gl S0 205 il e 2L 5 el o3
p3Y Sobol an il oo y5-25 Jlods ol et 4 3551 d s o Ol g (SiS 15 5 S
g b Copae g 6B (o Sty slaasln S pieesS] g (el) 9 (s (2 g e (S
Ol aS 0SS gty (S g e b cudlagSS Dl a5 OYB

i S Ol paelip g (Y9t 029 U L e ogee

sl & S ams

ldalS (Gloj 6 (St 9 Jelod g 435 b
10y g ,SKiS e Jome o5 eyl Jae S esliil g i1, iz o
o5 zils (Ll iz oaSils st 5l abssipnoy 5l sl ooliiwl b g adls (Sloj s b Ty (8510
205 o Soja8 o)lem ARIMA (LL1) ole Jow 55028k g5l Joe

98 o Sla) G (i O Sl p g ad plolis

&l

Abdolahnezhad, K. 2015. Forecasting of Monthly Sum-raining by Stochastic Models in Time Series.
Geograplical planning of space quarterly journal, 5(17):15-25. (In Persian)(Journal)

Abedi Kopaei, J., Dodangeh, 1. and Gohari, S.A. 2012. Application of time series models to determine
the trend of future climate parameters in the direction of water resources management, Journal of
Agricultural Science and Technology and Natural Resources, Soil and Water Sciences, 16(59): 74-
59. (In Persian)(Journal)

Ahmadi, N. 2009. "Futurology in Iran"Journal of Military Management, 32: 41-58. (In
Persian)(Journal)

Alijani, F., Karbasi, A. and Mozaffari Mosnan, M. 2011. Study of the effect of temperature and
rainfall on the yield of Iranian irrigated wheat. Journal of Agricultural Economics and
Development, 19(76): 166-143. (In Persian)(Journal)

VoY



(VFONONN T+ +/pgs o les fpin Jlo [ ) s Sl  pole o Ko g o5,

Biliani, Y., Saligeh, M., Asakereh, H. and Naserzadeh, M.H. 2015. "Analysis of the trend of time series
of annual rainfall cycles in the catchment area of Haleh and Mand," Journal of Geographical
Science Research, 15(37): 245-277. (In Persian)(Journal)

Biondi, F. 2020. From Dendrochronology to Allometry, DendroLab, Department of Natural Resources
and Environmental Science, University of Nevada, Reno, NV 89557, USA, Journals. (Handbook)

Borunda A. 2020. Past decade was the hottest on record. National Geographic, 15 January 2020.
(Handbook)

Darvishsefat, A.A., Kiapasha, Kh., Zargham, N., Atarod, P., Nadi, M. and Shapman, M. 2017. The
trend of vegetation changes in Hyrcanian forests using NOAA-NDVI time series in the period
1981-2012. Forests and wood products, Iranian Journal of Natural Resources, 70(3): 420-409. (In
Persian)(Journal)

Etemadi, H. and Delshab, H. 2020. Possible Predicted Effects of Climate Change on Coastal
Mangrove Coastal Ecosystems in the Persian Gulf with Emphasis on Temperature and Rainfall
Variables. Journal of Environmental Science and Technology, 22(2):1-13. (In Persian)(Journal)

FAO, 2018. Climate change for forest policy-makers — An approach for integrating climate change
into national forest policy in support of sustainable forest management — Version 2.0. FAO
Forestry” Paper no.181. Rome, 68 pp. Forests, 2020, 11(2), 146; https://doi.org/10.3390/f11020146

Gholami, A., Shahedi, K., Habibnejad Roshan, M., Vafakhah, M. and Soleimani, K. 2017. Prediction
and comparison of future climate change using atmospheric circulation models under different
scenarios in the watershed of Talar Mazandaran province. Rangeland and watershed management,
Iranian Journal of Natural Resources, 70(1): 196-181. (In Persian)(Journal)

Hogda, K.A., Tom Emrvik, H. and Karlsen, S.R. 2013. Trends in the Start of the Growing Season in
Fennoscandia 1982-2011. Remote Sensing, 5(9): 4304-4318. (Journal)

Jalali Onsroudi, T., Rezaei Banafsheh, M., Hassanpour A. and begloo, M.A. 2017, Analysis and
Modeling of Groundwater Changes in the Tasuj Basin Using the Moving Averaging Process.
Quarterly Journal of Geographical Space, 17(57): 273-287. (In Persian)(Journal)

Karimi, M., Sotoudeh, F. and Rafati, S. 2018. Analysis of the trend of changes and prediction of
temperature limit parameters of the southern shores of the Caspian Sea. Applied Research in
Geographical Sciences, 48: 93-71. (In Persian)(Journal)

Maier, C.A., Zarnoch, J. and Dougherty, P.M. 1998. Effects of temperature and tissue nitrogen on
dormant season stem and branch maintenance respiration in a young loblolly pine (Pinus taeda)
plantation. Physiology, 18: 11-20. (Journal)

Marvi Mohadjer, M.R. 2006. Silviculture. University of Tehran press. Tehran. (In Persian)(Book)

Mohammadinejad, A., Karimifard, S., Moghaddasi, R. and Yazdani, S. 2018. Study of the effect of
climatic variables on the yield of agricultural products in Iran" Case study: Khuzestan province.
Journal of Agricultural Economics, 12(2): 91-109. (In Persian)(Journal)

Mozaffari, A. 2010. Futurology, the context of crossing the borders of knowledge ", Quarterly Journal
of Law Enforcement and Security, No. 4, second year, 25-47, p.25 (In Persian) (Journal)

Nasiri, B. and Yarmoradi, Z. 2017. Predicting changes in climatic parameters of Lorestan province in
the next 50 years using HADCM3 model. Sepehr Geographical Information Quarterly, Volume 26,
Number 101, Spring, 154-143, p.151(In Persian)(Journal)

Rannow, S. and Neubert, M., 2014. “Managing protected areas in central and eastern Europe under
climate change”, Springer. Germany, 305. (Handbook)

Shi, Z., Gao, J ., Yang, X., Jia, Z., Shang, J., Feng, C. and Lii, S. 2012. “Response of Mongolian pine
radial growth to climate in Hulunbuir Sand Land, Inner Mongolia, China”. Journal of Food,
Agriculture and Environment, 10(2): 884-890. (Journal)

Toghraei, N. 2013. Tree Chronology, Journal of Geological Growth, 18(1): 58-64. (In
Persian)(Journal)

WHO-9 January-2020- Geneva. World Heritage Committee to meet in Baku (Azerbaijan, June, 2019)
to examine inscription of new sites on World Heritage List. 21 June 2019, Natural sites,
hitps.//whc.unesco.org/en/news/1990. www.nationalgeographic.com » science

VOA



Climate forecastin...................... Iranian Journal of Seed Science and Research, Vol. 8, No. 2, 2021 (145-159

Climate forecast in Guilan province using tree chronology and time series
analysis at risks of plant seed production

Farzad shirzad'", Bohloul Alijani?, Mehry Akbary’, Mohammd Saligheh?

Received: January 18, 2021 Accepted: March 17, 2021
Abstract

Global warming and climate change are very important issues of the last century, which have been
considered by scientists in various fields of science. The Hyrcanian forest is one of the oldest and most
historic habitats of the world's deciduous trees. Beech trees are one of the valuable industrial species
with a lifespan of 200 to 300 years. The science of tree chronology can show past weather events. The
diameter of the annual growth rings of the trees forms a time series. With this method, a time series of
202 (1816-2017) years was obtained from the diameter of the growth rings of beech trees.Researchers
are always thinking about the future. This study uses time series of growth rings of forest beech trees
and analyzes it.And the use of modeling based on the Box-Jenkins method with emphasis on ARIMA
models were examined. The results showed, Time series with ARIMA model (1,1,1) had the best fit,
at the 95% level, it is significant and the trend forecast has a negative and decreasing slope. Climatic
factor of annual precipitation in the regional station and neighboring stations with a decreasing and
negative trend The average minimum, middle and maximum average temperatures are increasing.
Climate change is reducing growth for Hyrcanian forest trees. It was registered as the second natural
heritage of Iran in UNESCO. It will pose a threat to plant and animal communities.
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