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Table A. 1 AWC: Available water capacity, n: Number of observations, and SD: standard deviation in the different 
a) administrative districts and b) counties of Brandenburg. 
	a)     German Empire  1902- 19019
	AWC
	SD
	n

	Prov. of Pomerania
	42%
	0%
	70

	Prov. of Saxony
	19%
	10%
	490

	Prov. of Brandenburg
	15%
	7%
	9268

	Prov. of Silesia
	11%
	0%
	70

	Mecklenburg-Schwerin
	10%
	0%
	70

	Mecklenburg-Strelitz
	10%
	0%
	140

	
	
	
	

	Weimar Republic 1920 – 1932
	AWC 
	SD
	n

	Prov. of Pomerania
	42%
	0%
	70

	Prov. of Saxony
	19%
	10%
	490

	Prov. of Brandenburg
	15%
	7%
	9250

	Prov. of Lower Silesia
	11%
	0%
	70

	Mecklenburg-Schwerin
	10%
	0%
	70

	Mecklenburg-Strelitz
	10%
	0%
	140

	Berlin
	10%
	0%
	18

	
	
	
	

	National Socialist regime, World War II, postwar era 1933-1940
	AWC
	SD
	n

	Prov. of Pomerania
	42%
	0%
	70

	Prov. of Saxony
	19%
	10%
	490

	Prov. of Brandenburg
	15%
	7%
	9250

	Prov. of Silesia
	11%
	0%
	70

	Mecklenburg
	10%
	0%
	210

	Berlin
	10%
	0%
	18

	
	
	
	

	German Democratic Republic 1950 – 1989
	AWC
	SD
	n

	Schwerin
	19%
	7%
	339

	Frankfurt
	17%
	10%
	2250

	Potsdam
	15%
	8%
	4998

	Cottbus
	15%
	6%
	2203

	Neubrandenburg
	11%
	1%
	300

	Berlin-West
	10%
	0%
	18

	
	
	
	

	Federal Republic of Germany  1990 – 2020
	AWC
	SD
	n

	Mecklenburg-Vorpommern
	16%
	0%
	39

	Brandenburg
	15%
	8%
	10051

	Berlin
	10%
	0%
	18

	
	
	
	

	b) Federal Republic of  Germany – Counties 2000 - 2020
	AWC
	SD
	n

	Havelland
	20%
	9%
	16023

	Märkisch-Oderland
	20%
	9%
	15099

	Oberhavel
	19%
	10%
	12579

	Ostprignitz-Ruppin
	19%
	10%
	17577

	Uckermark
	19%
	10%
	18144

	Dahme-Spreewald
	19%
	10%
	22806

	Potsdam-Mittelmark
	18%
	9%
	22596

	Elbe-Elster
	18%
	9%
	17346

	Spree-Neiße
	18%
	10%
	16065

	Teltow-Fläming
	17%
	9%
	17010

	Oberspreewald-Lausitz
	17%
	9%
	11403

	Oder-Spree
	17%
	9%
	24087




Fig. A. 1 Reported water withdrawal [Mm³/year] for agriculture in the year 2016 in the 14 counties of Brandenburg: Teltow-Fläming (TF), Ostprignitz-Ruppin (OPR), Dahme-Spreewald (LDS), Prignitz (PR), Uckermark (UM), Havelland (HVL), Oberhavel (OHV), Oder-Spree (LOS), Potsdam-Mittelmark (PM), Elbe-Elster (EE), Oberspreewald-Lausitz (OSL), Spree-Neiße (SPN), Barnim (BAR), Märkisch-Oderland (MOL).


Fig. A. 2 Area of potato cultivation in the year 2016 in the 14 counties of Brandenburg: Teltow-Fläming (TF), Ostprignitz-Ruppin (OPR), Dahme-Spreewald (LDS), Prignitz (PR), Uckermark (UM), Havelland (HVL), Oberhavel (OHV), Oder-Spree (LOS), Potsdam-Mittelmark (PM), Elbe-Elster (EE), Oberspreewald-Lausitz (OSL), Spree-Neiße (SPN), Barnim (BAR), Märkisch-Oderland (MOL) (Statistische Ämter des Bundes und der Länder, 2023).


Fig. A. 3 Cultivation area of arable crops worthy of irrigation in Germany: potatoes, sugar beets and malting barley in the 14 counties of Brandenburg: Teltow-Fläming (TF), Ostprignitz-Ruppin (OPR), Dahme-Spreewald (LDS), Prignitz (PR), Uckermark (UM), Havelland (HVL), Oberhavel (OHV), Oder-Spree (LOS), Potsdam-Mittelmark (PM), Elbe-Elster (EE), Oberspreewald-Lausitz (OSL), Spree-Neiße (SPN), Barnim (BAR), Märkisch-Oderland (MOL). Percentages indicate the ratio of the difference between observed irrigation and modeled IWD to the modeled IWD. Negative values show higher observed values than the modeled IWD, positive values show lower observed values. 

Table A. 2: Water productivity of studies in countries which are exporting potaoes to Germany as Output over Winput [kg m-3] relationship found in scientific publications. irri: irrigation water, P: precipitation, ET: evapotranspiration, T: transpiration, DM: dry matter, FM: fresh matter, WPmin: minimum value, WPmax: maximum value, ?: unclear information.
	Source
	Country
	Region
	Soil
	Climate
	WPmin
	WPmax
	Duration of experiment
	Output
	WaterInput

	Abd El Lateef et al. (2020)
	Egypt
	Al Nubaria
	sandy   gravel
	-
	1,23
	3,08
	2 years
	yield
	irri

	Abdelraouf et al. (2021)
	Egypt
	Al Nubaria
	sand
	arid
	4,7
	6,58
	2 years
	yield
	irri

	Abdelraouf (2016)
	Egypt
	Kafer El-Sheikh
	clay
	arid
	4
	9,17
	2 years
	economic yield
	irri

	Abuarab et al. (2019)
	Egypt
	Gize
	clayey loam
	arid (<20 mm 
annual P)
	5,26
	10,04
	2 years
	yield
	irri

	El-Marsafawy et al. (2018)
	Egypt
	Kafer El-Sheikh
	-
	arid (97 mm 
annual P)
	9,98
	10,69
	30 years
	yield
	ET

	Elmetwalli and Elnemr (2020)
	Egypt
	Beheira
	sandy loam
	-
	13,3
	28,5
	?
	yield
	irri

	Sahar et al. (2021)
	Egypt
	Al Nubaria, NRC
	sand
	arid
	3
	6
	2 years
	economic yield
	irri

	Abd Elhady et al. (2021)
	Egypt
	Shubra El-Kheima, Al Qalyubiyah
	clayey loam
	-
	7,5
	15
	2 years
	yield
	irri

	Badr et al. (2012)
	Egypt
	Al Nubaria
	sand
	arid (16,5 mm 
P vegetation period)
	9
	19,5
	one vegetation period
	yield
	irri

	Abdelraouf (2012)
	Egypt
	Kairo
	sand
	-
	0,8
	2,36
	2 years
	yield
	irri

	Kandil (2011)
	Egypt
	Mansoura
	clay
	-
	5,2
	8,6
	2 years
	yield
	irri

	Badr et al. (2010)
	Egypt
	Nile Delta
	sand
	arid (13-20 mm 
P vegetation period)
	11,9
	21,5
	2 years
	yield
	irri

	Attaher et al.   (2003)
	Egypt
	Beheira
	loamy sand
	-
	8,8
	12,8
	2 years
	yield
	irri

	Frede et al. (1994)
	Egypt
	Ismaelia
	coarse sand
	-
	3,5
	8,5
	1 year
	yield
	irri

	Prochnow et al. (2012)
	Germany
	Saxonia
	Sand - loamy sand
	humid (470-710 mm annual P)
	9,58
	13,98
	3 years
	yield
	T + irri

	Vellenga et al. (2018)
	Germany
	Lower Saxony and Brandenburg
	Sand
	humid (521-770 mm annual P)
	4
	8,86
	3 years
	yield
	T + irri

	Meise et al. (2019)
	Germany
	Groß Lüsewitz,
	sandy clay
	rain shelter
	3,51
	5,03
	2 years
	DM yield
	irri

	Ierna et al. (2018)
	Italy
	Syrakus
	clayey loam
	semi-arid (180 mm 
P vegetation period)
	1,43
	2,53
	2 years
	yield
	T + irri

	Ragab et al. (2015)
	Italy
	Mezzolara di Budrio
	silty clay
	-
	8,46
	19,95
	3 years
	DM yield
	irri + N (?)

	Ierna et al. (2020)
	Italy
	Sicily
	sandy clay
	180 mm 
P vegetation period
	21,3
	59,6
	1 year
	yield
	irri

	Ierna et al. (2020)
	Italy
	Sicily
	sandy clay
	180 mm 
P vegetation period
	8,6
	14,59
	1 year
	yield
	ET

	Cantore (2014)
	Italy
	Bari
	sandy, clayey loam
	523 mm 
annual P
	0,39
	0,48
	2 years
	DM yield
	ET

	Cantore (2014)
	Italy
	Bari
	sandy, clayey loam
	523 mm 
annual P
	9,02
	10,95
	2 years
	yield
	ET

	Katerji and Mastrorilli. (2009)
	Italy
	Bari
	clay
	mediterran
	16,1
	16,1
	7 years
	?
	?

	Katerji and Mastrorilli. (2009)
	Italy
	Bari
	loam
	mediterran
	21
	21
	7 years
	?
	?

	Karam et al. (1997)
	Italy
	Bari
	loam
	rain shelter
	4,69
	4,69
	1 year
	?
	?

	Karam et al. (1997)
	Italy
	Bari
	clay
	rain shelter
	4,6
	4,6
	1 year
	?
	?

	Karam et al. (1998)
	Italy
	Bari
	loam
	rain shelter
	4,55
	4,8
	1 year
	?
	?

	Karam et al. (1998)
	Italy
	Bari
	sand
	rain shelter
	4,45
	4,86
	1 year
	?
	?

	Dalla Costa et al. (1997)
	Italy
	Udine
	loam
	rain shelter
	2,53
	2,93
	1 year
	yield
	?

	Ferreira et al. (2002)
	Portugal
	NE
Portugal
	silty loam
	68 mm 
P May-Sept.
	4
	14
	1 year
	yield
	irri + N (?)

	Martínez-Romeroet al. (2019)
	Spain
	Basque Country
	oamy clay
	500-800 mm 
annual P
	23
	58,1
	3 years
	yield
	irri

	Camargo et al. (2015)
	Spain
	Albacete
	entisol, orthent, torriorthent
	warm, mediterranean, 360 mm annual P
	6,8
	11,3
	2 years
	?
	?

	Fabeiro et al. (2001)
	Spain
	Albacete
	sandy-loamy clay
	temperate mediterranean climate,1323 mm 
P Apr.-Sept.
	63
	85
	1 year
	yield
	irri + N (?)


Table A. 3 Pearson Correlation Coefficients for the time period between 1902- 2000, Numbers highlighted in dark green color indicate a positive correlation; numbers highlighted in light orange color indicate a negative correlation. P: Precipitation in the vegetation period, Tact: actual transpiration, IWD: Irrigation water demand, WP: Water productivity, yield: Yield (fresh matter) AWC: Available water capacity, n: Number of observations
	
	
	P 
[mm]
	ET0
[mm]
	IWD [mm]
	Yield 
[kgFM/m²]
	Tactirri [mm]
	Tactnon-irri  [mm]
	WPirri [kgFM/m³]
	WPnon-irri [kgfm/m³]
	AWC 
[%]

	P 
[mm]

	
	1
	-,199*
	-,613*
	,064*
	-,112*
	,726*
	,099*
	-,189*
	-,026*

	
	n
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108

	ET0
	
	-,199*
	1
	,654*
	-,070*
	,912*
	-,060*
	-,196*
	0.000
	0.000

	
	n
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108

	
IWD [mm]
	
	-,613*
	,654*
	1
	-,164*
	,627*
	-,685*
	-,258*
	,125*
	-,228*

	
	n
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108

	Yield 
[kgFM/m²]
	
	,064*
	-,070*
	-,164*
	1
	-,089*
	,092*
	,983*
	,911*
	0.002

	
	n
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108

	Tact irri [mm]
	
	-,112*
	,912*
	,627*
	-,089*
	1
	,069*
	-,216*
	-,042*
	0.000

	
	n
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108

	Tactnon-irri  [mm]

	
	,726*
	-,060*
	-,685*
	,092*
	,069*
	1
	,105*
	-,256*
	,198*

	
	n
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108

	WPirri [kgFM/m³]
	
	,099*
	-,196*
	-,258*
	,983*
	-,216*
	,105*
	1
	,890*
	0.001

	
	n
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108

	WPnon-irri [kgFM/m³]
	
	-,189*
	0.000
	,125*
	,911*
	-,042*
	-,256*
	,890*
	1
	-,051*

	
	n
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108

	AWC [%]
	
	-,026*
	0.000
	-,228*
	0.002
	0.000
	,198*
	0.001
	-,051*
	1

	
	n
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108
	10108


* significance: p ≤ 0.001
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TF	OPR	PR	LDS	OSL	PM	OHV	HVL	SPN	SPN	EE	MOL	UM	BAR	29.67	17.73	16.649999999999999	6.78	5.53	4.37	3.01	2.66	2.62	1.77	1.75	1.04	0.59	0.48000000000000009	Area of potatoe cultivation  [km²]

potatoes	BAR	LDS	EE	HVL	MOL	OHV	OSL	LOS	OPR	PM	PR	SPN	TF	UM	48	678	175	266	104	301	553	177	1773	437	1665	262	2967	59	sugar beets	BAR	LDS	EE	HVL	MOL	OHV	OSL	LOS	OPR	PM	PR	SPN	TF	UM	0	0	303	331	2227	0	0	0	168	250	793	56	0	3256	malting barley 	BAR	LDS	EE	HVL	MOL	OHV	OSL	LOS	OPR	PM	PR	SPN	TF	UM	649	282	562	773	362	73	13	296	1097	584	708	350	228	1209	-1.0370385953521939	-0.3418643712623114	-0.96213950470607923	-5.0727285503478325E-2	0.75057835730262423	-3.2321428571428515E-2	0.45692673512633331	-0.74849788233521164	0.25698788708941017	0.38702086769023636	0.29166257166257187	0.1522262888214998	0.35939658970087762	-5.3717972814230599	Cultivation area [ha]


TF	OPR	LDS	PR	UM	HVL	OHV	LOS	PM	EE	OSL	SPN	BAR	MOL	4.2687460000000002	2.7664569999999991	2.081131000000001	1.94598	0.81363300000000005	0.74764500000000045	0.74574900000000044	0.73841999999999997	0.71923599999999999	0.68364000000000025	0.55982600000000005	0.40536300000000008	0.21448560000000005	5.489800000000003E-2	Water withdrawal [Mm³ a-1]
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