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Table 1- The results of compare means t-test to
examine investigate changes in monthly precipitation
for scenario RCP 4.5 at base period

Model Jan. Feb. Mar. Apr. May Jun.
ACCESS1-0 04 -177 -094 -058 053 -0.84
CanESM2 -17 088 112 -089 134 -11
CMCCCMS 0.87 025 0.02 1.65 -0.5 1.19
GISSE2H 6.1 337 555 262 474 348
HadGEM2CC -0.37 -0.86 -0.14 051 0.73 -0.89
MIROC5 144 119 113 -108 113 176

MIROCESM 068 007 113 181 -015 15

IPSLCM5AMR 029 186 -403 134 061 043

Model Jul.  Aug. Sep. Oct. Nov. Dec.

ACCESS1-0 -02 -053 -11 -074 -112 025
CanESM2 016 135 146 -077 -074 243

CMCCCMS 176 -042 -084 166 0.23 1.9
GISSE2H 193 0.66 3.8 3.09 424 6

HadGEM2CC -0.25 0.01 -0.14 -143 -0.08 0.18
MIROC5 -028 03 005 -036 021 -02
MIROCESM 1.36 13 107 -015 -013 111

IPSLCM5AMR  1.12 4.8 6.46 197 442 3.4
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Table 2- The results of compare means t-test to
examine investigate changes in monthly precipitation
for scenario RCP 8.5 at base period

Model Jan. Feb. Mar. Apr. May Jun.
ACCESSI-0 007 -226 -003 -04 174 052
CanESM2 063 -08 -06 -148 -1  -087
CMCCCMS 254 024 287 066 -152 346
GISSEZ2H 627 493 531 235 544 256
HadGEM2CC 096 -027 -066 07 152 0.32
MIROCS 015 -137 087 -158 042 0.14

MIROCESM 984 .02 -052 134 -026 061
IPSLCMSAMR 929 186 -403 134 061 043

Model Jul.  Aug. Sep. Oct. Nov. Dec.
ACCESS1-0 91 043 214 -028 074 003
CanESM2 023 -189 235 048 -1.07 114
CMCCCMS 361 281 237 -19 119 267
GISSE2H 132 06 257 311 525 665
HadGEM2CC 939 137 03 -101 -022 082
MIROC5 047 0  -164 -206 032 -1.22

MIROCESM o514 04 025 -112 -029 066

IPSLCMSAMR 1172 48 646 197 442 34
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Abstract

For projection of possible climate change impacts on agriculture and water resources climate models are used
but there exist uncertainties in the outputs of these models. The aim of this study is to project the possible
changes of precipitation and uncertainty involved in Hashem- Abad station, north of Iran, using general
circulation models. For this purpose, precipitation observations for the baseline period of (1990-2010) were
collected. Then the outputs of the 8 GCM models (including ACCESS1-0, CanESM2, CMCCCMS, GISSE2H,
HadGEM2CC, MIROC5, MIROCESM, and IPSLCM5AMR) under the two scenarios of RCP 4.5 and RCP 8.5 were
downscaled using change factor method and compared. The uncertainties of the GCM maodels for both emission
scenarios were also investigated. Comparison of means of precipitation time series for the period 2010-2040
was performed by t-test. The results indicated a decreasing trend in most of the months. The GISSE2H model
projected the most significant decreasing trend of total monthly precipitation. The highest uncertainty was
observed in July for the both scenarios. Besides, although the outputs of the models didn't show a significant
difference in 82% of the cases, the models’ uncertainty band indicated a major difference among the results.
Further uncertainty analysis may be recommended for more scrutiny.

Keywords: Climate change, General circulation models, Uncertainty, Iran
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