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1- | ntergovernmental Panel on ClimateChange (IPCC)
3- Coupled Model Intercomparison Project Phase 6 (CMIP6)
5- Equidistant quantile mapping (EDQM)

2- General circulation models
4- Distribution mapping
6- Nested bias-correction
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Figure 1. Hamedan-Bahar plain and meteorological stations
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Table 1. Details of stations used in the study
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Establishment Year Latitude (*) Longitude () Altitude (m) Station Type Station Name
1353 35.01 4855 1684 bl SISy
Rain Gauge Koshkabad
1354 34.86 4853 1740 Soded o535,8
Synoptic Airport
1340 34.88 48.43 1770 Ll e
Rain Gauge Bahar
1353 348 4856 1830 bl oS
Rain Gauge Sheverin
1353 34.82 48.45 1841 ol Tl
Rain Gauge Marianaj
1377 34.99 48.33 1844 bl 253
Rain Gauge Aghkahriz
PRl ObLST s
1358 8475 486 1040 Rain Gauge Ekbatan Dam
o yb Wiy
13453 34.68 48.75 2050 GO *
Rain Gauge Gonbad

Table 2. Detailed description of GCMs used in this study

ool 5y90 ((LGCM Claseio =Y Joio

S S @08 2955 Ao Jaa pb
Resolution Institution/Country Model name
0.94 x1.25° Euro-Mediterranean Centre on Climate Change coupled climate model, Ttaly CMCC-ESM2
0.94 x1.25° Norwegian Climate Center, Norway NOR-ESM2-MM
1.40 x1.40° Japan Agency for Marine-Earth Science and Technology (JAMSTEC), Kanagawa, Japan MIROC6

sodly zuzuar b gy opl 5,Sles & bgsye gols (b
dibaie ;3 D50 (gldod oK 3 AieS 5 Ald (slod
Tl )3 by b 3Slas 4 byyye gli 5 ¥ Jg> )0
¥ Joss 50 kel J§ 5L ke slaodly o)l

Gl 0 001> UL.,»

D aeS g dnd slod il (glyp ol Jao aw Blaigp

oy el B gy (U5,
o) guomal gla gy 0, Sdas Cunst adllas oyl jo

YVF) (Sul ooy euldl glaJio Dlaigy wSko 5o
W \/L 2 o.)).gfl.; LE’L’))‘ dL&ao)Loi )‘ ool L) ‘(\o‘o“

o) geeas Gty 3 Slas (bl laoylal (5 Sile Y Joa
g oo lalllas atbaie

Table 3. The average of performance statistics of bias correction methods for three GCMs for maximum and minim

temperature in Hamedan-Bahar study area

p-value r NSE RMSE
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4SS slod Ao glod 8 ~. 8 ~. S gl alio sled R C
Tmin Tmax w A A_Ms A Tmin Trmax Bias correction method
Tmin _ Tmax Tmin Tmax

071 074 091 095 0.84 0.92 321 3.24 @iy el
Distribution Mapping

0.81 0.73 0.82 0.91 0.66 0.82 4.66 4.85 ‘-"‘” ‘-fmwm

Linear Scaling

0.01 0.04 068 077 0.45 057 6.93 7.75 obly (p plide

Variance Scaling
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Table 4. The average of performance statistics of bias correction methods for 3 GCMs for precipitation in Hamedan

Bahar study area

‘ —
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Figure 2. Comparison of different bias correction methods with observational data and raw data for (a): maximum
temperature, (b): minimum temperature and (c): precipitation.
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Figure 3. The predicted precipitation under the SSP2-4.5 and SSP5-8.5 scenarios during the period (2075-2051) in
Hamadan-Bahar Plain
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Extended Abstract

Introduction and Objective: Applying the raw data of regional climate models in assessing the
impact of climate change is not advisable due to possible biases. Therefore, correcting the bias
of these data is necessary before using them for climate scenarios of the future. The aim of this
study is to evaluate the performance and introduce the best combination of bias correction
methods for precipitation and minimum and maximum temperature simulated by three CMIP6
climate models.

Material and Methods: Five bias correction methods including linear scaling, variance scaling,
local intensity scaling, power transformation and distribution mapping were investigated using
root mean square error (RMSE), Nash-Sutcliffe efficiency (NSE), correlation coefficient (r) and
Student's t test for the historical period (1990-2014). Afterward, the combination of the best bias
correction methods was used to project precipitation and temperature under SSP2-4.5 and SSP5-
8.5 scenarios in the future period (2051-2075).

Results: Based on the results, three methods of variance scaling, local intensity scaling and
power transformation for correcting the bias of the investigated data had weaker performances
compared to the other methods. Two methods of linear scaling and distribution mapping had the
lowest RMSE and highest r and NSE. Projecting the future climate using the combination of
these two selected methods showed that the average annual precipitation in the Hamedan-Bahar
region will decrease by 28 and 37 percent under scenarios of SSP2-4.5 and SSP5-8.5,
respectively. Furthermore, the annual average of the maximum and minimum temperature will
increase by 0.7, 0.9 under scenarios of SSP2-4.5 and 1.4 and 1.5 °C, under scenarios of SSP5-
8.5, respectively. In addition, the highest seasonal decrease in precipitation (19.8 mm) compared
to the baseline period will occur in the spring under the SSP5-8.5 scenario. Moreover, the
highest seasonal increase of maximum and minimum temperature compared to the baseline
period was projected in winter (1.6°C) and spring (1.7°C), respectively, under the SSP5-8.5
scenario.

Conclusion: Two methods of linear scaling and distribution mapping are suitable for reducing
the bias of the CMIP6 models in the Hamedan-Bahar plain. Also, considering the projected
increase in temperature and decrease in precipitation in this region, this study can provide useful
information for policy-makers of water resources and agriculture to decide about the rainwater
harvesting, recharging of aquifers, crop selection, cultivating period, crop rotation and
management methods to reduce the impact of future climate change.

Keywords: Bias correction, CMIP6, Climate change, Distribution mapping, Linear scaling,
SSPs scenarios
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