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Table 2 — Details of modeling including input data
Description Charachteristics
1999-2014, 2026-2075 Modeling period
MPI-ESM1.2-HR Initial condition

Atmosphere: 100, Ocean: 50 km Resolution
GMTED_DEM_30s Topography
GLCC_BATS_30s Land cover
33°N, 450E Model center
30km Spatial step
40s Time step
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Table 1- Specifications of physical schemas used in
RegCM4.7 model

Parametrization’s name Physical parametrization

Community land model Land model
Subgrid explicit moisture Humidity
NCAR community climate Radiation

model
Tiedtke (1996) Cumulus

Holstlag (1990)
Zeng et al. (1998)
Relaxation, exponential
technique

Bundary layer
Ocean-atmosphere flux
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Table 3- Components of the MPI-ESM1.2-HR model

Component Atmospheric Oceanic
Name ECHAMS6.3 MPIOML1.6.2
Horizontal T127 0.4°
resolution (~100 km) '
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Figure 3- Projection of precipitation anomaly (%) based on SSP2-4.5 for 2026-2050 and 2051-2075
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Figure 4- Projection of precipitation anomaly (%) based on SSP5-8.5 for 2026-2050 and 2051-2075
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Figure 5- Seasonal precipitation anomaly for 2026-2050 based on SSP2-4.5 scenario.

G S e azg Canl 0ad (6,0 Ay ,93S 8
0,95 ,0 (8SP2-4.5) ailes (90, Bub )b Ol
Uil (oo eais] 0y90 L (Yo OV-Y VD) Sheo oo
Sl o (nl b ol 525 pgir Gblie )3 ()b (oo
e Jad 0l o8 il e plasglis slls Lad
O oiali8l Ao 9 009y SUO3 eaiyl 0,90 Aiile S
2 ool S pele (58S (p9hx oSy p sy P LY
g s depe Vee Bl il sgaoe mhaw 0 wix
Cots Ll Jad o ool o 0pgly j5iS g

Journal of Agricultural Meteorology

5 obesS (B3 slaplinl jl giblie o Jb cnl b

el oals 09l ey Fo B Ve o 5L olidl w8
30 el Jlo g odgasme jo ,0iS bl ple o ol,uss
@aoyd Ve BV G pals 5k 6ol Gl Jad
Gl gogamme adlaie 3 (g il j5iS 8 0 (AL
el 0ald Gk we TV S S8 L
Fre9 5l glaaids 5l ola iz alez I 505 Bblie
ol oy sl ol 0 gl a0 Ve B Y o ialS jeinS
Sy 5 de)d e BT B Gl o aey Jad

$29LeS (uliilgh & 5

Vol. 12, No. 1, Spring & Summer 2024, pp. 20-34

Ye-VF. oo AF+Y Ll g 5k ) o)l Y ul>



YA DOI: 10.22125/agmj.2023.405388.1155

e Ol 95k (6 S ey

0955 C e )0 Gk Gl 5eaS e e )b
S oanl )5 5535 08 )L el J cnl bl
Sl g s uires Sl (Do, Y BV 0) SeS
Lel 35 el j9iS Grbogiz p (Meys Fr BV )
albams ol b ,9aS 5L Shesd N0
Sop eanl oye0 yo alize Jgwad 5l (SSP5-8.5)

el 00 08l lid £ USE 5 (Y- YF-Y-0-)

itation change for S (%), 2026-2050 wrt 2001-2014
MPI ESM1.2HR-RegCM4.7, SSP5-8.5

42E 44E 46FE 4BE 5H0E 52E 54E 56E 58E GOE 62E 64E  66E
-100 —80 -30 -10 10 30 80 100

Precipitation change for Winter(%), 2026-2050 wrt 2001-2014
MPI_ESM1.2HR-RegCM4.7, SSP5-8.5

42F  44E  46E 4BE 5H0E 52E 54E 5H6E  HHE  B0E 62E 64E  66E

-100 -80 -30 -10 10 30 80 100

g e@rodled a4 ,5iS psi peweSy Sl 8L Gl
ook (Rl dien g Gl 00l ul> 5585 S e g (Jlas
b o sl oas 351 s 5 Sloo 515 Blolio sl
Geile (Sl ool 0,50 ;0 «Sua5 oanl WS Gy
a5 aas e olas 1) (a8l aly o)s0 4y Cod 525 S
2555 Cibesz p Seageanl aiile (Al Gl ans
el iy Juabd 3 0595 95 Syt dazg el S pote

Precipitation change for Spring(%6), 2026-2050 wrt 2001-2014
MPI_ESM1.2HR-RegCM4.7, SSP5-8.5

—ssgiiiiimm
-100 -60 -30 -10 10 30 60 100

Precipitation change for Autumn(%), 2026-2050 wrt 2001-2014
MPI_ESM1.2HR-RegCM4.7, SSP5-8.5

E 44E 48E 48K B0E 52E 54E  56E  HBE  BOE 62E 64E  86E

[ e —
-100 -80 30 -10 10 30 80 100

-Olwno g 3l cylnali )l (512 SSPS-8.5 (592 lew 3o Vo B+=Y+VF 0,95 (0,L (5 L ot -7 S5l
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projection in 2050-2026 and 2075-2051
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Abstract

Precipitation is the most important source of water supply for the agricultural sector, which is unevenly distributed
across the country based on the long-term average. In this research, the MPI-ESM1.2-HR Earth System Model
boundary condition data has been used for dynamically downscaling by RegCM4.7 regional climate model to project
the country's average precipitation in the future period of 2026-2075 based on the SSP scenarios. Dynamical
downscaling was performed according to SSP2-4.5 and SSP5-8.5 Shared Socio-economic Pathway scenarios from the
primary horizontal resolution of 200x100 to 30x30 km. Precipitation projected by the regional climate model was bias
corrected using the Linear Scaling (LS) method. In bias correctoion process, CRU gridded observation data and
dynamically downscaled precipitation values in the historical period of 2000-2014 were used. The results showed that
the annual precipitation in the southern third of the country will be increased by 7 to 15% in all future periods and
SSP scenarios, when comparing to the mean observation period. However, in the northern and central third of the
country, both increasing and decreasing changes in precipitation (between -2% and +7%) were projected. In the spring
and summer seasons, the precipitation is mainly increasing, with the largest increase in the spring in the southern
regions and in the summer in the south and east of the country. On the other hand, in the western regions of the country,
the precipitation is projected to decrease. In the autumn season, the country's precipitation is decreasing (increasing)
based on SSP2-4.5 (SSP5-8.5). In the winter season, in all model-scenarios, the direction of precipitation change is
increasing in the southwest of the country, decreasing in the west, and in other areas within the range of normal
fluctuations.
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