SUPPLEMENTARY MATERIALS

Robust assessment of uncertain freshwater changes: the case of Greece with
large irrigation- and climate-driven runoff decrease

Georgia Destouni* and Carmen Prieto

Department of Physical Geography, Bolin Centre for Climate Research, and Navarino
Environmental Observatory, Stockholm University, 106 91, Stockholm, Sweden.

*georgia.destouni@natgeo.su.se

Figure S1. Location and extent of CRU cells considered for each study catchment.

Table S1. Base case and alternative (Alt.) quantification scenarios and their variations for
different catchments.

Table S2. Freshwater changes and main uncertainty estimates for the Mainland catchment.
Table S3. Freshwater changes and main uncertainty estimates for the Peloponnese catchment.
Table S4. Freshwater changes and main uncertainty estimates for the lonian catchment.
Table SS. Freshwater changes and main uncertainty estimates for the Aegean catchment.

Table S6. Evapotranspiration conditions and changes showing insignificant influence of choice
of ET/P scenario (defined in main Table 3) for the example of the total regional catchment.



20°E | 22°€ | 24°E | 26°E | 28°
42°N- =
40°N- 7 _

| T (I)'. 411?5 2.?0km i

Figure S1. Location and extent of CRU cells considered for each study catchment: total regional
catchment (colored), Mainland (red outline), Peloponnese (black outline), lonian (green) and
Aegean (blue).



Table S1. Base case and alternative (Alt.) quantification scenarios and their variations for
different catchments. The scenario definitions (Base, Alt.) are as given and explained in main
Table 3 for the total regional catchment. The terms P, ET, Iww, cirr and Per represent
precipitation, evapotranspiration, irrigation water withdrawal per irrigated area, ratio Aai/Aa?2
between irrigated area (4ai), and time period. The latter is period 1 (1930-1949) or period 2
(1990-2009).

Mainland Peloponnese Tonian Aegean
Scenario Perl Per2 Perl Per2 Perl Per2 Perl Per2
Base P 663 622 773 693 861 767 637 602
(mm/yr) -41 -80 95 -35
Alt.1 P 722 | 678 827 | 741 943 | 839 690 | 653
(mm/yr) -44 -86 -104 -37
Alt2 P 748 | 702 933 | 837 1029 | 916 715 | 676
(mm/yr) -46 96 -113 -39
Base ET/P 0.59 0.62 0.59 0.59
Alt.1 ET/P 0.55 0.55 0.55 0.55
Alt.2 ET/P 0.72 0.72 0.72 0.72
Base Iww 253 591 253 591 253 591 253 591
(mm/yr) 338 338 338 338
Alt.1 Iww 175 | 591 175 | 591 175 | 591 175 | 591
(mm/yr) 416 416 416 416
Alt.2 Iww 331 [ 591 331 [ 591 331 [ 591 331 | 591
(mm/yr) 260 260 260 260
Alt.3 Iww 175 | 747 175 | 747 175 | 747 175 | 747
(mm/yr) 572 572 572 572
Alt.4 Iww 253 | 747 253 | 747 253 | 747 253 | 747
(mm/yr) 494 494 494 494
Alt.5 Iww 331 [ 747 331 [ 747 331 | 747 331 | 747
(mm/yr) 416 416 416 416
Base airr 0.25 0.25 0.25 0.25
Alt.1 airr 0.20 0.20 0.20 0.20




Table S2. Freshwater changes and main uncertainty estimates for the Mainland catchment. The
terms P, ET and R represent precipitation, evapotranspiration and runoff, respectively, while 4
stands for change, and subscript c/im and irr indicate climate driven and irrigation driven change,
respectively. Scenario definitions (Base, Alt.) are as given and explained in main Table 3.

AP AETclim | AETirr AET ARclim ARirr AR
(mm/yr) | (mm/yr) | (mm/yr) (mm/yr) (mm/yr) | (mm/yr) | (mm/yr)
41 9.5 27.7+6 315 '6867 -
P scenarios 7374
+ [rrigation -44 -7.5 29.7+6 -36.5 6
uncertainty
-46 -7 30246 -39 '7662 -
32.4 -68.1 £+
(Base) 244+£13 32.4 38
336 25.6+ 1.3 33.6 '623 *
(Alt. 1) )
Irrigation -66.9 =
(Iww) 31.2 2324+1.3 312 3.8
. (Alt. 2)
scenarios +
P -78.8 +
) 43.2 -43.2
uncertainty (Alt. 3) 352+1.3 3.8
42 -77.6 +
(Alt. 4) 34+1.3 -42 33
40.8 -76.5 +
(ALt 5) 32.8+1.3 -40.8 38
All
scenarios = | -43.7 + 357+ | 372+ | 729+
Total 25 -8+13 | 37.2+6 292+7.3 38 6 0.8
uncertainty




Table S3. Freshwater changes and main uncertainty estimates for the Peloponnese catchment.
The terms P, ET and R represent precipitation, evapotranspiration and runoff, respectively, while
A stands for change, and subscript c/im and irr indicate climate driven and irrigation driven
change, respectively. Scenario definitions (Base, Alt.) are as given and explained in main Table
3.

AP AETclim | AETirr AET ARclim | ARirr AR
(mm/yr) | (mm/yr) | (mm/yr) (mm/yr) | (mm/yr) | (mm/yr) | (mm/yr)
S0 1 36 26263 | -435 820
. (Base) 6.3
P scenarios 855 896+
+ [rrigation ' -35 41+6.3 -50.5 ’
uncertainty (AIE' 11) 6.3
-96 (Alt. -101.1 £
2) -34 51+6.3 -62 63
34
-86 +
(Base) -12+13 -34 9.3
353
AlL1) | 01+13 353 | 813 F
9.3
Irrigation 32.8
(Iww) (Al 2) | 24+13 32.8 '8‘9‘? *
scenarios =+ ’
P 45.3
uncertainty (AlL3) | 101213 4523 '9;'§ +
44.1
(Alt.4) | 89+13 a4y | P01
9.3
42.8 -94.8 +
AlLs) | TO*13 42.8 03
All
scenarios + -35.2+ 39.1+ -52 + -39.1+ | 91.1+
Total | /2*8 ] "3 6.3 39£76 | g3 63 | 156
uncertainty




Table S4. Freshwater changes and main uncertainty estimates for the Ionian catchment. The
terms P, ET and R represent precipitation, evapotranspiration and runoff, respectively, while 4
stands for change, and subscript c/im and irr indicate climate driven and irrigation driven change,
respectively. Scenario definitions (Base, Alt.) are as given and explained in main Table 3.

AP AETclim AETirr AET ARclim | ARirr AR
(mm/yr) | (mm/yr) | (mm/yr) (mm/yr) | (mm/yr) | (mm/yr) | (mm/yr)
4S5 1 9 139468 | -66.5 (10842
P . (Base) 6.8
POTATioS | 104 119.9 +
+ Irrigation =27 159+£6.8 =77
. (Alt. 1) 6.8
uncertainty
B 26 16968 | -87 120
(Alt. 2) : : 6.8
37.4 -113.9+
(Busey | 10115 374 o
38.7 -115.2 +
A1 | TTAELS -38.7 0
Irrigation 36 -112.5+
(Ivw) Al2) | STELS -36 10.8
scenarios =+
P 49.7 -126.2 +
uncertainty (Al 3) | 224E13 47 o8
48.4 21.1+1.5 -124.9 +
(Alt. 4) 8.4 10.8
47 -123.5+
Als) | 19715 47 03
All
scenarios + | -103.8 £ | -27.3 =+ -76.5+ | -429+ | -1194 +
Total 9.3 15 |429+68 | ISS=83 ) 48 | 68 17.6
uncertainty




Table SS. Freshwater changes and main uncertainty estimates for the Aegean catchment. The
terms P, ET and R represent precipitation, evapotranspiration and runoff, respectively, while 4
stands for change, and subscript c/im and irr indicate climate driven and irrigation driven change,
respectively. Scenario definitions (Base, Alt.) are as given and explained in main Table 3.

AP AETclim | AETirr AET ARclim ARirr AR
(mm/yr) | (mm/yr) | (mm/yr) | (mm/yr) | (mm/yr) | (mm/yr) | (mm/yr)
35 9 272458 | 26 022
. (Base) 5.8
P scenarios 37 650 4
+ [rrigation -8 282+5.8 -29 ’
. (Alt. 1) 5.8
uncertainty
59 8 282+58 | 31 07.2%
(Alt. 2) ‘ ) 58
31.6
(Base) | 23.340.5 316 | 003%
2.5
32.7
AlL1) | 22405 3 | 6l4x
2.5
Irrigation 30.4
(Iww) (Al 2) | 221503 304 | L%
scenarios =+ ’
P 42.1
uncertainty (Alt. 3) 338+£0.5 -42.1 _72'2 *
40.9
(Alt4) | 326%05 409 | 696
2.5
39.7 314+0.5 -68.4 +
(AlL. 5) 397 1 s
All
scenarios £ -8.3+ 36.2 + -28.7+ | -36.2+ | -64.9+
Total | > 2| 05 58 | 279%E63 1 s 5.8 8.3
uncertainty




Table S6. Evapotranspiration (E7) conditions and changes showing insignificant influence of
choice of ET/P scenario for the example of the total regional catchment. The terms P and Iww
represent precipitation and irrigation water use (withdrawal) per irrigated area, respectively.

Index 1 stands for period 1 (1930-1949) and index 2 stands for period 2 (1990-2009).

Scenario definitions (Base, Alt.) are as given and explained in main Table 3.

Iww (Base) Iww (Alt. 2) Iww (Alt. 3)
ETI ET2 ETI ET2 ETI ET2
(mm/yr) | (mm/yr) | (mm/yr) | (mm/yr) | (mm/yr) | (mm/yr)

Mean ET/P 354 374 355 374 343 374
P with (Base) 20 19 31

no Min ET/P 327 | 347 328 | 347 316 | 347
correction | (Alt. 1) 20 19 31

(Base) Max ET/P 434 | 454 435 | 454 423 | 454
(Alt. 2) 20 19 31

Mean ET/P 386 | 407 387 | 407 375 | 407
P with (Base) 21 20 32

undercatch | Min ET/P 356 | 377 357 | 377 345 | 377
correction | (Alt. 1) 21 20 32

(Alt. 1) Max ET/P 473 | 494 474 | 494 462 | 494
(Alt. 2) 21 20 32

P with Mean ET/P 403 | 426 405 | 426 393 | 426
undercatch | (Base) 23 21 33

and Min ET/P 372 | 395 374 | 395 362 | 395
orographic | (Alt. 1) 23 21 33

correction | Max ET/P 494 | 517 496 | 517 484 | 517
(Alt. 2) (Alt. 2) 23 21 33




