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Figure 1. Location of tree ring sampling site, meteorological stations and nearest points of grid point
network to tree sampling site in Kermanshah province.
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Figure 2. Correlation coefficients of tree ring and precipitation (Doabe Merek station) and temperature
(Kermanshah station). * (Significant at P<0.05), ** (Significant at P<0.01).
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Figure 3. Maximum correlation coefficient of tree ring and SPI in each time scale in its final month.
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Figure 4. Correlation of tree ring and temperature, precipitation and PDSI based on grid point network
data. * (Significant at P<0.05), ** (Significant at P<0.01).
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Figure 5. Spatial variation of significant correlation coefficients of tree ring and annual precipitation

at P<95%.
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Abstract

Background and Objectives: Achieving long-term climate data is a prerequisite for hydrology and
meteorology studies. But unfortunately, the average period of meteorological data is less than 60 years in
Iran, while some atmospheric phenomena have multi centennial fluctuation. Dendroclimatology science
reconstructs the past climate using the relationship between climate variables and tree rings. But
identification of most effective climatic variables on tree growth is essential, before reconstruction of past
climate. For this purpose in this study, the correlation of some climatic indices of meteorological stations
and the tree-ring width of Oak trees was investigated in Javanroud region of Kermanshah Province and
the modified Standardized Precipitation Index (SPImod) was used to evaluate the effect of drought on tree
growth. Also the correlation of tree ring widths and grid point data network were calculated.

Materials and Methods: In this study, the annual tree ring width of Quercus Infectoria from oak forests
of Javanroud Kermanshah was used. Temperature and precipitation data from meteorological stations
near the tree ring site were used and the most appropriate station was determined based on the highest
correlation with tree ring width. Then the SPI/mod in 12 time scales was calculated and the most
appropriate one which has higher correlation with tree ring data was selected. As well the grid point data
network (temperature, precipitation and Palmer Drought Severity Index (PDSI)) of Asia, Europe, Africa
and Oceania downloaded from NOAA site. By studying the correlation of tree growth and the closest
point data of each networks, correlation coefficient map of tree-ring width with global network data
points are plotted.

Results: Correlation analysis of tree ring and meteorological station data showed that Doabe Merek and
Kermanshah stations are the appropriate stations for the analysis of temperature and precipitation data
respectively. Based on the meteorological station data the results showed that the air temperature had a
negative effect on growth of trees in this region. The effect of maximum temperature in comparison to
minimum temperature was more significant representing the dominant effect of heat stress on the freezing
stress in trees growth in this area. Also temperature and precipitation of a few months before and after the
growth period had most impacts on tree growth while the temperature at the beginning of the growing
season has no significant effect on tree growth. The highest correlation coefficients of tree ring with the
SPImod were derived from the 5-8 time scales with the final months of June to August, respectively. Use
of SPImod instead of precipitation data caused to increase correlation coefficients at least 10%.
Correlation analysis of PDSI and tree ring data showed that favorable soil moisture for several months
before to the end of the growing season have significant positive impact on the growth of trees. Spatial
analysis of correlation coefficients reveals that, temperature and moisture conditions of a great extent
includes countries in the West of Iran and the Middle East and also some countries in North East of Iran
significantly correlated with the growth of trees in this region.

Conclusion: The results of this study showed that growth of oak trees in the region is limited by moisture
condition instead of temperature variables. Also use of SPImod instead of precipitation is recommended.
It was revealed that significant correlated boundaries (next to the study area) corresponded to intrusion
paths of the Sudan and the Mediterranean air masses from the west and the pluvial air masses from
northeastern of Iran. Moreover it can be concluded that past climate of the Middle East countries can be
reconstructed from Quercus Infectoria trees, accurately.

Keywords: Tree-ring width, Oak, Climatic indices, Correlation, Global grid points, Kermanshah
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