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Abstract

Background and Objective: In this paper climate change impacts on daily precipitation, daily
maximum, and daily minimum temperature are estimated, while joint uncertainties due to natural
climate variability and emission scenarios are estimated. By considering these uncertainties, the results
incorporate a wide range of future possible situations which is a great importance in increasing the
reliability of the results.

Method: For downscaling of future GCM scenarios, Weather Generator method is used using LARS-
WG model. CGCM3 outputs for based on three emissions scenarios, medium (A1B) and high (A2), low
(B1), are downscaled for Zanjan. Uncertainty due to natural climate variability is estimated by
comparison of 90% limits of 100 LARS-WG generated series for historic and for each future climate
scenarios.

Findings: The results of this research show that the daily minimum and maximum temperature will
increase in the future. Despite the Uncertainty due to natural climate variability, if is expected that the
monthly means of daily minimum and maximum temperature will increase for the entire calendar
months. Moreover, the uncertainty of emission scenarios is low in comparison with the future increase
in temperature. It is expected that the average of monthly precipitation will decrease for the most of
the calendar months; although, there is a little possibility for increase in precipitation due to natural
climate variability.

Discussion and Conclusion: In result of climate change, temperature and precipitation of the Zanjan
will change in the future and uncertainties due to natural climate variability and emission scenarios are
important in climate change impact assessment on precipitation and temperature.
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5- Uncertaintydue to naturalclimate variability
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Figure 1- Comparison of observed rainfall monthly means and 90% bounds of the simulated
rainfall monthly means, calculated from 100 30-years simulated series
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Figure 2- Comparison of monthly means of observed maximum daily temperature and 90%
bounds of the simulated corresponding values, calculated from 100 30-years simulated series
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Figure 3- Comparison of monthly means of observed minimum daily temperature and 90%
bounds of the simulated corresponding values, calculated from 100 30-years simulated series
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Table 1- Mean and 90 percentile bounds of historical rainfall monthly means as well as
corresponding values for future A2, B1, and A1B scenarios for Zanjan.
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Table 2- 90 percentile bounds of historical rainfall monthly means as well as mean and 90
percentile bounds of future A2, B1, and A1B scenarios for rainfall monthly means for Zanjan.
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Figure 4- Summary of results for climate change impact assessment on rainfall monthly means
by considering uncertainties of climate variability and emission scenarios for Zanjan.

Bl 5l Sl el oas alyl san slags L
ket Bl 4 S oal olBl o ailyy, Jola les azg
gl 13+ 550> aiels ams o Sl gl ol el
Gl el 780 Sblog s 5l gyls IS 4 san] s
ol olo den o Les Lilidl ool Sllugs o2, e 5 o
Glog b Coabd pae Guzee 05h o bk Jle
ol ol il Sl Lo L2al33l lsme b anlie o it
Coxkad pae (3503 jelaie b Jlo calizs gla ol yo (al3
(F) Jooz 5 0) JS& 5o jLail slagy w5 (oouldl Sllugs

il e sanlie

98> 5 (e k) alale (5)b (Fu )b paldl lo (S0Lee
ol gl dilale slo (5 Sike b (S50 b3y T4
Jolag JiSlam Sg0> 5 (e Sl ez b3) oan] ol

el o Alia (S slo ez 1) a T VA
wlig, slos aeS » @8l s S 0L5) s asdls
5 (®) JSi ,0 AlB 5 A2 Bl slag b cov )
sloalale 5ofile sls ale ol ons al) (F) oo
Sllog 790 sga g dad Bl ol ol alyg, 8l
sloo ailale slo 1 :She slo b olyon @ ol (b

dcgozme 1A+ sga> g 0oiy] all slog liw ailyy, JBla>



Yy v o8l Sl gld cozbad poe ylojod owy

Historical mean

20.0 4 ® Observed
- — —A1B2035-64 S
Ha—
— .- B12035-64 S5
15.0 4 "_,l
-+ = A22035-65 %
‘/-
Historical 90% bounds é’;/
10.0 | s Future 90% bounds P A

--------- future 90% bounds

Min daily temperature [°C]
u
o

0.0

-5.0 1

-10.0 -

Month

O3 439 slod aneS il (sl (ySilae y (souldl Sblugi g maldl s BT b5, i 31 s oSy —0 JSC

LARS-WG o (55t dusss 31 o0liun! s CGCMS3 Juto iz Ll slgs ylows s

Figure 5- Summary of results for climate change impact assessment on monthly means of
minimum daily temperature under different emission scenarios using LARS-WG model.
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Table 3-Means and 90 percentile bounds of historical monthly means of minimum daily
temperature as well as mean and 90 percentile bounds of future A2, B1, and A1B scenarios for
monthly means of minimum daily temperature, each calculated from 100 simulated 30 years’
series for Zanjan.
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Figure 6- Summary of results for climate change impact assessment on monthly means of
maximum daily temperature under different emission scenarios using LARS-WG model.
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Table 4-Means and 90 percentile bounds of historical monthly means of maximum daily
temperature as well as mean and 90 percentile bounds of future A2, B1, and A1B scenarios for
monthly means of maximum daily temperature, each calculated from 100 simulated 30 years’
series for Zanjan.
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