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°. Eum, H., Dibike, Y., Prowse, T., Y+ )1, Comparative evaluation of the effects of climate and land-
cover changes on hydrologic responses of the Muskeg River, Alberta, Canada. Journal of Hydrology:
Regional Studies, A: Y34AYY),

. Iyalomhe, F., Rizzi, J., Pasini, S., Torresan, S., Critto, A., Marcomini, A. Y+)e, Regional Risk
Assessment for climate change impacts on coastal aquifers. Science of The Total Environment, VOL
OYY: Ve -\YF,

ABSTRACT:

In this study, the effects of future climate change in the province uncertainties are discussed in daily
and annual scale. On a daily scale climate change effects on precipitation, minimum and maximum
temperature of Zanjan station with analysing natural fluctuations uncertainty in climate and emission
scenarios, are evaluated. By these uncertainties, the results have a wide range of plausible future cases
are very important to increase the reliability of results. To reduce the scale of daily scenarios of the
future, LARS-WG stochastic model is used. the outputs of CGCMY model for Zanjan station have been
fine scale. Analysis of the uncertainty of emission scenarios, by comparing the results for the three
scenarios AYB, AY, and B) scenarios that represent the concentration of medium, high and low
greenhouse gas, is done. .

Analysis of the uncertainty climate change by comparing nearly %4+ of variations of )+ + series of ¥+
years produced by LARS-WG model for the peresent climate and every emission scenario of future
climate is done. The results showed a significant increase in minimum temperature average maximum
temﬁerature in the climate of the future. Despite fluctuations in climate prediction is that in all months
of the year, the average of daily minimum temperature and maximum temperature rise in Zanjan
stations. In addition, the uncertainty of emission scenarios compared to the temperature rise is low. In
most months of the year is also expected to reduce the amount of precipitation coming in Zanjan
stations, however, due to climatic changes, increasing the amount of rainfalFis also likely to be low. In
annual terms, the impact of climate change on rainfall and temperature averages in assessing the
location and the uncertainty of natural fluctuations in climate scenarios of greenhouse gas emissions
and structure is the outcome of GCM models. Average spatial annual precipitation for series
production, the annual data of weather stations of Nojeh, Qazvin, Zanjan, Rasht and Hesar and for the
production of an annual series of spatial average temperature of Statistics stations of Zanjan , Saqez,
Qazvin, Nojeh, Rasht and Bandar Anzali were used. After reviewing the data in terms of quality of
statistical errors, with Y+ years Theissen series of precipitation and temperature for the period of Y3V
to Y+ ++ were produced for Zanjan. The process of stochastic time series of precipitation and annual
temperatures were simulating by ARMA (Y¢+) models and )+ + series of ¥+ years precipitation and
annual temperatures for the period 1¢-Y:Ye were produced and with the results of the YV scenarios of
studied of future (period 1¢- Y+ Y¢) of GCM models wre compared. And thus future climate change of
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Zanjan, in view of the diffusion uncertainties, GCM models and variations of climate (irregularities)
were studied. Long term average annual temperature of Zanjan in the current climatr is ¥6/Y) ° C .
Stochastic modeling based on ARMA model the province average in the period of 1£- Y+ Y° will reach
to Yo/VY © C. While the median expected scenarios of climate change for the period of 1¢-Y+¥© to reach
the average temperature of /Y °© C. In general, by taking series of the uncertainty of GCM
models,showed diffusion fluctuations and natural fluctuations in climate, in the probability level of
1%, simulated average percipitation of period of 1£-Y:Y2 compare to average percipitation of climate
change scenarios in the same period falls from Y+ to )7 increased. and in the middle, expected that
value of the diffrences between these two options is V7.



Islamic Republic of Iran

Ministry of Energy

Zanjan Regional Water Company
(IWRMC)
Deputy of Research and Technical Affairs

(Applied Research Plan)

Summary of the Report Final Report:

Future Climate Change Investigation for Zanjan Considering Uncertainties

Organization: Islamic Azad University, Sanandaj Branch

Researcher: Motalleb Byzedi and Mohammad Reza Khazaei

FEBRUARY, Y+ )V



