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Table 1. Geographical characteristic of nearest meteorological stations to tree ring sampling site.

&bl o) 93 ol 5l alsls o) syl Gblar dsb pldlar 0 ool pn oo
Statistical period ~ Distance from site (Km)  Altitude (m) Longitude Latitude Meteorological station

1975-2009 46.1 1550 46.4 34.4 Tootshami
1967-2009 56.7 1290 46.8 34.6 Doab merek
1976-2009 43.9 1000 46.6 35.1 Palangan
1967-2009 39.1 650 46.2 35.1 Doab nosard
1951-2009 103.2 1318 47.2 34.4 Kermanshah
1988-2005 36.4 1379 46.7 347 Ravansar
1990-2004 233 1590 46.3 35.0 Bayangan

1- Multivariate Standardized Precipitation Index
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Figure 1. Location of tree ring sampling site and meteorological stations in Kermanshah province.
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Table 2. Probability range of MSPI for different drought severity class.
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Figure 2. Correlation coefficient of tree ring data and multivariate standardized precipitation index in

different months.
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Table 4. Calibration and validation results of reconstruction equation in different period.
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Table 5. Severe droughts reconstructed in 1818-2008.

ESESTE s Sox (L) g3l A Ssas o slas
Time span Peak Magnitude Duration (year) Severity Drought Num
1960-1963 -2.96 -1.29 4 -5.21 1
1827-1830 -1.95 -0.93 4 -4.21 2
1999-2001 -1.45 -0.92 3 -3.17 3
1869-1871 -2.34 -1.00 3 -3.13 4
1923-1929 -1.54 -0.43 7 -3.12 5
1898-1902 -1.43 -0.61 5 -2.86 6
1859-1862 -1.29 -0.67 4 -2.61 7
1888-1889 -1.58 -1.09 2 -2.49 8
1947-1948 -2.06 -1.11 2 -2.34 9
1912-1914 -1.27 -0.65 3 -2.20 10
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Abstract

Background and Objectives: Long-term weather data is of particular importance in
hydrometeorology studies. Unfortunately, the 60-years meteorological data record in Iran is not
responsible for study of extreme weather events. Tree-ring width data from sensitive trees to weather
conditions are good resources for reconstruction of past climate. In recent decades, unlike Iran many
studies in this field have been done. According to simultaneous effect of short and long term
moisture sources on annual tree-ring growth, the aim of this study is to investigate the effect of
different moisture sources on tree-ring width and reconstruction of moisture conditions during the
available tree-ring data period.

Materials and Methods: In this study the tree-ring width chronology was obtained from Quercus
Infectoria trees located in Javanroud (Kermanshah) at an altitude of 2300 m.a.s.l. which is in the
period of 1818-2009. Required climate data was prepared from 7 meteorological stations (3 stations
from Islamic Republic of Iranian Meteorological Organization and 4 stations from the Ministry of
Energy). Simultaneous effect of short and long-term water resources was investigated on growth of
trees by using multivariate standard precipitation index (MSPI), which is based on modified
standardized precipitation index (SPImod). The index is based on principal component analysis
technique (PCA).

Results: Results of correlation between MSPI and tree rings width during 1968-2008 showed
that the overall status of water resources in January to September had the greatest impact on
growth of oak trees and the highest MSPI correlation with tree ring width was in July. Then based on
linear relationship between tree ring width and MSPI of July, this index was reconstructed over the
1818-2008 periods. According to the results of this research, droughts average duration were 2 years,
nevertheless severe droughts duration were 3 and 4 years. The most severe droughts during the past
two centuries have occurred in the 1960-1963, 1827-1830 and 1999-2001 periods, respectively.
Results have a good agreement with Iran’s historical famines and droughts records and also with
neighbor countries research results, far east (China) and western countries (Turkey and the
Mediterranean zone), especially in the case of severe drought. But the results of this research are
most consistent with the results of research conducted in countries on the path of the Mediterranean
air masses (south of Mediterranean Sea and Middle East region).

Conclusion: The relationship of MSPI and tree ring width was performed for the first time in this
study. The results showed that the correlation coefficient of annual tree ring width with MSPI was
increased in comparison with rainfall data that is probably due to considering short and long-term
water resources in this Index, simultaneously. Results of drought reconstruction in this study have
good agreement with results of neighboring countries as well as historical reports. It seems that the
results of this research can be used for investigation of Middle East past climate, confidently.
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