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Figure 1. Panels (a—d): Intensity-Duration (ID) curves for renewable energy drought events of severity rank 1 (S=1)
in Romania (RO). Solar-only (yellow), wind-only (blue), and mixed capacity factor (CF) combinations are shown, with
the optimal mix in green and the 50-50 mix in black (other combinations are displayed by dashed lines). Each panel
shows the optima for different duration ranges: (a) D1-90, (b) D1-10, (¢) D10-30 and (d) D30-90. Panel (e) displays
the corresponding relative differences in drought intensity (%) between different renewable deployment configurations
and the reference 50-50 solar—wind mix. Yellow and blue curves show differences between the solar-only and wind-
only cases, respectively, and the 50-50 mix. Green curves show differences between the optimal mixes obtained for
the four different optimized duration intervals (D1-90, D1-10, D10-30, and D30-90) and the 50-50 mix. Positive
values indicate cases in which the 50-50 mix yields higher drought intensity (performs worse) than the corresponding
reference configuration, while negative values indicate the opposite.
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Figure 2. Same as Figure 1, but for events of severity rank 2 (S=2).



Intensity

Intensity

Intensity

Intensity

(a) RO — S3, D1-90

(b) RO — S3, D1-10

0.8 T 0.8 T T
0.7 | 0.7 [
0.6 0.6
05 . 05}
k3
0.4 Sclai PV J s 04 Solai PV J
Wind (On+Off) =——— z Wind (On+Off) =———
0.3 Optimal Mix (S50+W50) = | 0.3 Optimal Mix (S70+W30) =
Mix S10+W90 ------- Mix S10+W90 -------
0.2 Mix S30+W70 -~ 0.2 Mix S30+W70 -~
y Mix S50+W50 —— y Mix S50+W50 ——
0.1 [ Mix S70+W30 b 0.1 [ Mix S70+W30 b
o | | | ) ) Mix §90+V\(10 O o | | | ) ) Mix §90+V\(10
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
Duration (days) Duration (days)
(c) RO — S3, D10-30 (d) RO — S3, D30-90 (e) RO — S3
0.8 T T T T T T T 0.8 T T T T T T T 100
Solar only vs Mix SSO+W50
0.7 0.7 80 - Wind-only vs Mix S50+W50 ==
— Optimal (D1-90) vs Mix S50+W50 =
06 06 S Optimal (D1-10) vs Mix S50+W50 - - - - - 7
> 40l Optimal (D10-30) vs Mix S50+W50 i
0.5 .. 05 3 Optimal (D30-90) vs Mix S50+W50 -~~~
5 3 20 ;
0.4 Sclai PV 3 s 04 Sclai PV J E
d (On+Off) —— £ d (On-+Offy —— £ 0 -
0.3 Optimal MIX (SGO+W40) —_— 0.3 Optimal Mlx (850+W50) —_— 2 L N e
Mix S10+W90 ------- Mix S10+4W90 ----- s 20
0.2 Mix S30+W?70 - b 0.2 Mix S30+W70 7 S 40l 4
P Mix S50+W50 —— P Mix S50+W50 —— kg
0.1 | Mix S70+W30 b 0.1 7 Mix S70+W30 b 8 -60 4
Mix S90+W10 -~ Mix S90+W10 -~
0 I I I I I I | I 0 I I I I I I | | 80 ¢
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90 : : : : : : : :
. . 100
Duration (days) Duration (days) 10 20 30 40 50 60 70 80 90
Duration (days)
Figure 3. Same as Figure 1, but for events of severity rank 3 (S=3).
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Figure 4. Same as Figure 1, but for events of severity rank 4 (S=4).
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Same as Figure 1, but for events of severity rank 5 (S=5).

(e) RO — S6
100 T T
Solar only vs Mix 850+W50
80 Wind-only vs Mix S50+W50 == -
Optimal (D1-90) vs Mix S50+W50 ==
60 - Optimal (D1-10) vs Mix S50+W50 - - - - - 1
40 - Optimal (D10-30) vs Mix S50+W50 i

Optimal (D30-90) vs Mix S50+ W50

10 20 30 40 50 60 70 80 90
Duration (days)

Figure 6. Same as Figure 1, but for events of severity rank 6 (S=6).
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Figure 7. Same as Figure 1, but for events of severity rank 7 (S=7).
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Figure 8. Same as Figure 1, but for events of severity rank 8 (S=8).
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Figure 9. Same as Figure 1, but for events of severity rank 9 (S=9).
(a) RO — S10, D1-90 (b) RO — S10, D1-10
0.8 T T T T T T T T 0.8 T T T T T T T T
07 - o7F T
] e ot e e 0.6 -
05 .. 05
@
0.4 Solar PV g 04r Solar PV
Wind (On+Off) === = Wind (On+Off) ==
0.3 Optimal Mlx (sso+wso) — 0.3 Optimal Mlx (370+w30) —
S10+W90 ------- S10+W90 -------
02 Mlx S30+W70 1 0.2 MIX S30+W70 1
Mix S50+W50 —— Mix S50+W50 ——
0.1 Mix S70+W30 7 0.1 Mix S70+W30 7
0 I I I ) | Mix S90+W10 0 . . . ) | Mix $90+W10
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
Duration (days) Duration (days)
(c) RO — S10, D10-30 (d) RO — S10, D30-90 (e) RO — S10
0.8 T T 0.8 T T 100 T T
Solar only vs Mix 850+W50
0.7 0.7 80 Wind-only vs Mix S50+W50 =——— |
. Optimal (D1-90) vs Mix S50+W50 ==
06 06 [ £ 60 Optimal (D1-10) vs Mix S50+W50 - - - - -
"""""""""""" g 40 Optimal (D10-30) vs Mix S50+W50 i
05 .. 05 B Optimal (D30-90) vs Mix S50+W50
2 4
G 3 20 —
0.4 - Solar PV g 04r Solar PV £ %
Wind (On+Off) ——— £ Wind (On+Off) ——— £ 0f= Sr— -
0.3 Optimal Mix (S60+W40) ~—— 0.3 Optimal Mix (S40+W60) ~——— | 2 D D ittt
Mix S10+W90 -~~~ Mix $10+4W90 -~~~ g 20 ]
0.2 Mix S30+W70 1 0.2 Mix S30+W70 S 40
Mix S50+W50 —— Mix S50+W50 —— kel
0.1 Mix S70+W30 1 0.1 Mix S70+W30 1 a5 -60 i
Mix S90+W10 Mix S90+W10
0 I I I L L I | | 0 I I I | | I | | .80
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
) ) 100 I I I I I I I I
Duration (days) Duration (days) 10 20 30 40 50 60 70 80 90

Figure 10.
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Same as Figure 1, but for events of severity rank 10 (S=10).



