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Abstract

The purpose of this study is analyzing the climate changing effects on almond phenology as a region with severe
temperature fluctuation in Chaharmahal and Bakhtiari and province. For this purpose in this study, small-scale
model SDSM and large-scale data of atmospheric general circulation canESM2 used. Daily minimum, maximum
temperature data, and precipitation in the statistical period of 30 years (1985-2015) for 4 stations used as a basic
data. And with using the SDSM model and general circulation under 2 scenario RCP4.5 and 8.5 from 2020-2050
compared with current amounts and its changes was evaluated. The results showed that the height factor had an
important role in changing climatic elements and consequently temporal changes of almond phonological stages
in the study region. Analyzing the reviewed scenarios showed that by affecting the climate changing, almond
cultural calendar change and dates of crop phonological stages will happen sooner. Also the growth period
decrease; due to warming up the region and early completion degree of required growth days. Special pattern of
phonological stages changing showed that in both scenarios changes rates are more in the southern parts of the
province and amounts changes decrease to the north. As regards in the forecasting period, the flowering stage
occurs sooner and it coincides with the late spring frost of an almond tree. And because this stage is sensitive to
cold, care proceedings should be increased. The results showed that in the regions which phonological stages
occur sooner, the Impressionability of almond cultivation phonological stages is more from climate changing. In
the province’s southern regions the phonological stages occur sooner than other parts. And these regions have a
greater impact from climate change.

Keywords: Almond, Phenology, Scenario, The relation of almanéivation with Climate, Chaharmahal va
Bakhtiari.

. Ph.d Student of Climatology, Department of Natural Geography, Islamic Azad University, Science and Research Branch of Tehran, Iran
%_ Professor, Department of Natural Geography, Kharazmi University of Tehran, Iran Email: alijani@khu.ac.ir

5. Associate professor, Department of Natural Geography, University of Tehran, Iran

4 Assistant Professor, Department of Natural Geography, Islamic Azad University, Science and Research Branch of Tehran, Iran



The effect of climate change on almond phenology ...

References

References (in Persian)

Ahmadi, M., Falahi Khoshji, M., mafakheri, O (1396). Forecasting changes of barely cultivation calendar-(Hordeum vulgare
L) in the years of 2011-2030 of Lorestan province with using micro-scaling model-LARS-WG and general circulation
HadCM3, Journal of Agricultural ecology, 9-(2), pp 475-489. [In Persian[

Barati, G.R (1378). System relations emigration high pressure and Iran’s spring frosts, Journal of Geographical researches,
55, pp 132-150. [In Persian[

Esmaieli, R., Gandomkar, A., Ghayor, H (1390). The zoning of climate changing values from agricultural perspective in the
future climatic period, Case study: Khorasan Razavi province, Journal of Geography and environmental planning, 22, pp35-
52. [In Persian[

Eyvazian, M., Vaghefi, A (2008). Fundamentals of probability and engineering statistic, Termeh publishing, Tehran. [In
Persian[

Jafari Moghadam, M., Hajizadeh, H., Soltani, A., Zeinali, E (1386). Prediction of the impact of global climate changing on
the future climate of Khorasan, Second national conference of agriculture and Iran’s ecology,Tehran. [In Persian[

Javadi, Z., Fallah ghalehri, G.A., Entezari, A (2014). The role of climate parameter on almond yield. Case study: Sabzevar,
Journal of Climatology research, 5(17), pp 125-141.

Aligani, B., Roshani, A., Parak, F., Heidari, R (2012). The trend of variability of temperature by using climate change indices
in Iran, Journal of Geography and environmental hazards, 1, 17, pp 2-23. [In Persian[

Karimi, S., Negaresh, H., Tavoosi, T., Alijani, B (2012). Synoptic analysis of Iran’s pervasive cold waves, Journal of
Geography and development, 76, pp 29-55. [In Persian|

Koochaki, A., Kamali, G.A (2010). Climate change and dry land wheat production in iran, journal of agricultural research, 8,
pp 508-520. [In Persian[

Koochaki, A., Sharifi, H.R., Zand, E (1998). climate change ecological consequences, first published, Jihad
publishing,Ferdowsi university, Mashhad. [In Persian[

Mohseni, A (2011) the condition of pregnant winds in Iran, Second national almond conference, Tehran, Iran. [In Persian[
Moradi, R., Koochaki, A., Mahalati Nasiri, M (2013). the impact of climate change on corn production and changing
assessment of the date of cultivation as compatibility approach in Mashhad weather conditions, Journal of Agricultural
knowledge and sustainable production, 23(4), pp 111-130. [In Persian[

Momeni, M (2003). climate change and its impact on Iran’s instability ecological, third climate change regional conference,
Tehran. [In Persian[

MirAbbasi Najaf Abadi, Z., Movahedi, S., Baratian, A (2015) climate impact on Almond phenology in Najaf Abad county at
active temperature, Applied climatology, 2(1):1-16.

Hashemi Nasab Khasibi, F., Mosaves Baygi, M., Bakhtiari, B., Davari, K (2013) the forecast of precipitation changing in 20
future years at Kerman province with using micro scaling model LARS-WG and general circulation HADCM3, journal of
irrigation and water, 3, 12, pp 43-57. [In Persian[

Yazdan panah, H.A., Soleimani tabar, M (2013). Analyzing the impact of climate change on apple phonological stages in
north east of Iran, first climatology national conference, University of advanced technology and industrial graduate, Kerman.
[In Persian]

References (in English)

Camille, P., Gary, Y (2003). A globally coherent fingerprint of climate change impacts across natural systems, Journal of
Nature volume 421, pp 37— 42.

Carroll, E., Sparks, T., Donnelly, A., Cooney, T (2009). Irish phenological observations from the early20th century reveal a
strong response to temperature, Journal of Biology and Environment, volume 109, pp 116-126.

Charron, | (2014). A Guidebook on Climate Scenarios: Using Climate Information to Guide Adaptation Research and
Decisions, publication of Ouranos, 86 p.

Crepinsek, Z., Kajfez-Bogataj, L., Bergant, K (2006). Modeling of weather variability effect on phytophenology, Journal of
Ecological Modelling, volume 194, pp 256-265.

David, W (2008). Effects of climate change on phenology, frost damage, and floral abundance of montane wildflowers,
Journal of Ecology, volume 89, No 2, pp 353-362

Fengmei, Y., Yinglong, X., Erda, L., Masayuki, Y., Jiahua, Z (2007). Assessing the impacts of climate change on rice yields
in the main rice areas of China, Journal of Climatic Change, Volume 80, pp 395-409.

Jones, J.W., Hoogenboom, G., Porter, C.H., Boote, K.J., Batchelor, W.D., Hunt, L.A., Wilkens, P.W., Singh, U., Gijsman,
A.J., Ritchie, J.T (2003). The DSSAT cropping system model, Journal of Europe Agronomy, volume 18, pp 235-265.

Laura, V., Ingrida, S., Aruna, B (2010). The modeling of climate change influence on plant flowering shift in Lithuania.
Zemdirbyste, Journal of Agriculture, volume 97, pp 41-48.

Orlandi, F., Ruga, L., Romano, B., Fprnaciari, M (2005). Olive flowering as an indicator of local climate changes. Journal of
Theoretical and Applied Climatology, volume 81, pp 169-176.

Reidsma, P, Evert, F., Lansink, A.O (2007). Analysis of farm performance in Europe under different climatic and
management conditions to improve understanding of adaptive capacity, Climate Change, volume 84, pp 403-422.



Journal of Natural Environmental Hazards, Vol.08, Issue 22, Winter 2020

Sakalauskiene, S., Brazathe ityte, A., Sakalauskaite, J (2008). Complex influence of different humidity and temperature
regime on PEA photosynthetic indices in VI-VIlI organogenesis stages, pp.106the.the Abstracts of International Scientific
Conference, actualities in plant physiology, 12-13 June Lithuanian University of Agriculture, Babtai.

Smith, D.W., van, W., Michael, C., John, W (2010). An analysis of climate change impacts on irrigated crop water
requirement in the SA MDB region. CRC for irrigation future, Technical 10. report No 15.10. and CSIRO land and water
science, report No 05.

Tatsumi, K., Oizumi, T., Yamashiki, Y (2013). Introduction of daily minimum and maximum temperature change signals in
the Shikoku region using the statistical downscaling method by GCMs, Journal of Hydrological Research Letters, Volume 7,

No 3, pp 48-53

Wiel, Golaski, FE (1999). Starting dates and basic temperatures in phenological observation ons of plants. International

Journal of Biometeorology, Volume 42, pp 158-168.
Wilby, R.L., Tomlinson, O.J., Dawson, C.W (2007). Multi-site simulation of precipitation by condition resampling, Journal

of Climate Research, Volume 23, pp 183-194.





