	[bookmark: _Hlk195485628]Table S1 Coordinates and elevations of selected meteorological stations in northern Iraq

	Station
	Province
	Longitude
	Latitude
	Elevation (m)

	Duhok
	Duhok
	43.03
	36.93
	569

	Aqra
	Duhok
	43.896562
	36.746979
	636

	Zakho
	Duhok
	42.692077
	37.144721
	444

	Erbil City
	Erbil
	43.83
	36.16
	410

	Makhmour
	Erbil
	43.58
	35.77
	261

	Soran
	Erbil
	44.5406
	36.6862
	728

	Koya
	Erbil
	44.6325
	36.068333
	557

	Sulaymaniyah City
	Sulaymaniyah
	45.27
	35.33
	885

	Darbandikhan Dam
	Sulaymaniyah
	45.71
	35.11
	610

	Dokan Dam
	Sulaymaniyah
	44.95
	35.95
	489

	Mosul City
	Mosul
	43.16
	36.33
	238

	Mosul Dam
	Mosul
	42.817733
	36.618939
	340

	Sinjar
	Mosul
	41.852075
	36.302369
	517

	Tel Affar
	Mosul
	42.3804
	36.3712
	350

	Rabia
	Mosul
	42.23
	36.74
	368

	Zummar
	Mosul
	42.5949
	36.6479
	364

	Daquq
	Kirkuk
	44.43
	35.17
	227

	Alton Koprey
	Kirkuk
	44.15
	35.73
	261

	Haweja
	Kirkuk
	43.76
	35.3
	184

	Kirkuk City
	Kirkuk
	44.24
	35.28
	222












	Table S2 The six GCMs used in this study

	
	GCM models
	Country
	Institution
	Spatial resolution

	“ACCESS-ESM1-5”
	“Australia”
	Australian Community Climate and Earth System Simulator
	192 × 144

	“CNRM-CM6-1
	 France
	Centre National de Recherché Météorologiques
	256 × 128


	GFDL-ESM4
	USA
	NOAA Geophysical fluid
Dynamic Laboratory
	180 × 288

	“HadGEM3-GC31-LL”
	“ United Kingdom"
	Met Office
	192 × 144

	“MPI-ESM1-2-LR”
	“Germany" 
	Max Planck Institute
	192 × 96

	MRI-ESM2-0
	 Japan

	Meteorological Research Institute
	320 × 160







	Table S3 The two scenarios employed in this research

		
	Scenario
	Description

	
	SSP245
	Moderate GHG emissions: CO2 emissions will remain at current levels until 2050, after which they will decline but not completely disappear by 2100.

	
	SSP585
	Extremely high GHG emissions: by 2075, CO2 emissions will quadruple. 2.4 °C 4.4 °C 3.3 – 5.7 GHG: Greenhouse gas.






	[bookmark: _GoBack]Table S4 Statistical measures results for model calibration considering baseline period at Daquq Station

	R
	RMSE(mm)
	MAE(mm)
	MBE
	Brier Score

	0.68
	24.57
	14.78
	-0.52
	0.07
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	Fig. S1 Monthly average precipitation data compared using both actual and simulated data at Kirkuk Station
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	Fig. S2 Monthly average precipitation data compared using both SSPs data (2031-2040) at Kirkuk Station
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