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Figure 1. Geographical setting of the island of Cyprus and WRF-Hydro study area with the 22 target watersheds. For watershed

short names refer to Table 1.
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Surface Model and WRF-Hydro routines (modified after Gochis et al., 2015).
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Figure 3. Boxplots of the sensitivity of the modelled streamflow to perturbations (x-axis) in REFKDT (infiltration partitioning
scaling coefficient), Soil Depth, OVRGH (overland roughness factor), Ks (saturated hydraulic conductivity), and SLOPE geo (deep
drainage parameter defined based on slope terrain and geology) relative to a defined reference scenario (SLOPE terrain represents
the slope parameter defined based on slope terrain only, as in Silver et al., 2017).
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Figure 4. Hydrographs obtained at three different watersheds for OVRGH values of 0.1 (flow ovrgh 0.1), 0.5 (flow ovrgh 0.5), and

1.0 (flow ovrgh 1.0), in comparison to observed flow (flow obs). For watershed short names refer to Table 1.
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Table 1.
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Figure 6. Observed daily hydrographs (flow obs) and hydrographs obtained with the calibrated WRF-Hydro model (flow mod)
representative watersheds (see Table 1 for watershed short names).
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Figure 7. Observed daily hydrographs (flow obs) and hydrographs obtained with the calibrated WRF-Hydro model (flow mod)
representative watersheds (see Table 1 for watershed short names).



1.0

0.5

0.0

NSE [-]

-1.0

100.0

50.0

0.0

PBIAS [%]

-50.0

-100.0

MAE [mm d]
= [ N
o o S
o o o

wn
=}

0.0

m NSE J-89 m NSE N-94

Xe Af St Ar Pg Le Mk Py Li Ma An Pl Ka At La Vy Pe Ak Ao Pd Ko Ni

H PBIAS J-89 PBIAS N-94

Xe Af St Ar Pg Le Mk Py Li Ma An Pl Ka At La Vy Pe Ak Ao Pd Ko Ni

m MAE J-89 MAE N-94

|I||I|I||I|I|I||IIII||
Xe St Pg Pl  Ka

lLe Mk Py Li Ma An Pe Ak Ao Pd Ko

Figure 8. Performance indices (NSE, Nash-Sutcliffe Efficiency; BIAS; MAE, Mean Absolute Error) of daily WRF-modelled rainfall
over the 22 watersheds both Jan 1989 (J-89) and Nov 1994 (N-94) events. For watershed short names refer to Table 1.



1.0

0.5 I
= 0 | ||_ I R - II.I.I_l
(2]
2 (=) <r
| =l ] || ri
05 B B N
% e (B | b = NSE J-89 m NSE N-94
-1.0 | !
Xe Af St Ar Pg Le Li Ma An Ka At Lla Vy Pe Ak Ao Pd Ko Ni
1.0
0.5 I
= L a1l 1. onabbbubhl
z |
€
o0
-0.5 o
M mNSE J-89 = mNSE N-94
-1.0
Xe Af St Ar Pg Le Mk Py Li Ma An Pl Ka At La Vy Pe Ak Ao Pd Ko Ni
1.0
= 00 In» [ 0 I
g woongp o
05 o I 3
' W KGE J-89 = KGE N-94
-1.0

Xe Af St Ar Pg Le Mk Py Li Ma An Pl Ka At La Vy Pe Ak Ao Pd Ko Ni

100.0
B
50.0 g )
£ I I |
v 00 | - - | | ]
< |
2 ) o "
a
-50.0
M PBIAS J-89 1 PBIAS N-94
-100.0
Xe Af St Ar Pg Le Mk Py L Ma An Pl Ka At La Vy Pe Ak Ao Pd Ko Ni
8.0

B MAE J-89 = MAE N-94

MAE [m3 5]
» o
o o

N
o

0.Olll IIIII-IIII||IIII
Xe St

Ar Pg Le Mk Py Li Ma An Pl Ka At Pe Ak Ao

Figure 9. Performance indices (NSE, Nash-Sutcliffe Efficiency; mNSE, modified Nash-Sutcliffe Efficiency; KGE, Kling-Gupta
Efficiency; BIAS; MAE, Mean Absolute Error) calculated on daily streamflow resulting from WRF-modelled rainfall for the 22
watersheds using the calibrated set of parameters for both Jan 1989 (J-89) and Nov 1994 (N-94) events. For watershed short names
refer to Table 1.



120 : N L o0 60 . 0
¥ T I ‘
100 4 - 10 50 h 10
- NSE f(obs) = 0.30 - NSE f(obs) = 0.02 :
,,; g0 | KGEf(obs) =047 L0 T ,,; 40 | KGEflops) =049 : 20 E
';' MAE f(obs) = 1.79 —— rain obs E ; MAE f(obs) = 1.17 : E
S NSE f(wrf) =0.49 ) rain mod 3 S NSE f(wrf) =-0.90 : =
E 604 \aEfrwrh =04 | — flow obs 30 £ E 301 WoE furh o : 30 £
g GE f(wrf) =0.42 § — — flow mod(obs) g 3 GE f(wrf) =0.20 : s
» MAE f(wrf) = 1.68 :: =<~ flow mod(wrf) —;‘ & MAE f(wrf) = 1.49 . ?
e L 2 i .
_E 40 4 40 2 : 20 ; 40 2
T T L
20 { Xe - 50 10 { Xe 3‘ 50
0 - 60 0 1 60
120 ) 60 y 0
| | L ik
100 - 10 50 10
- NSE f(obs) = 0.50 — NSE f(obs) = 0.21
,,2 g0 | KGEf(obs) =064 o0 T ,,; 40 | KGEf(obs) =0.17 o E
5 MAE f(obs) = 0.56 £ = MAE f(obs) = 0.85 E
S NSE f(wrf) =-4.18 s 8 NSE f(wrf) =-1.30 =
- - c - [=4
E 60 1 KGE f(wrf) =-0.87 . 30 3 § 30 1 KGE f(wrf) =0.12 30 3
& MAE f(wrf) = 1.32 : ? & MAE f(wrf) = 1.11 —;‘
2 4 -' L ] 2> 4 o
g 40 % 02 ¥ 40 8
[=} » [<]
T I
20 41 La 10 4 La 50
&,
0 0 e 60
120 . 60 i ‘IWF | 0
100 50 10
— NSE f(obs) = 0.80 — NSE f(obs) = 0.09
ﬂz g0 | KGEflobs) =071 3 o0 T ,.Z 40 | KGEf(obs) =036 2w T
5 MAE f(obs) = 0.50 . E s MAE f(obs) = 0.90 E
S NSE f(wrf) = -4.11 " s &8 NSE f(wrf) =-0.88 =
- o L [ 4 I3
§ 60 1 KGE f(wrf) =-0.95 H 30 3 § 30 1 KGE f(wrf) =-0.17 30 3§
& MAE f(wrf) = 1.67 : § & MAE f(wrf) = 1.38 g‘
> >
£ 40 2 £ 207 40 2
Q (=]
= =
20 1 Ao 104 Ao 50
0 0 60
- (52} 0 N~ -~ ™ w N~ [}
o o o o - - - - -
C = C C > > > > >
© © @ © o o (e} o o
- = ] = b4 z z z p=4

Figure 10. Observed hourly hydrographs (flow obs) and hydrographs obtained with the calibrated WRF-Hydro model (flow mod)
forced with observed rainfall (rain obs) and with WRF-modelled rainfall (rain wrf) for both Jan 1989 (left) and Nov 1994 (right),
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Fig. S1. Simulated flow (flow mod) - with baseflow component (bflow mod) - in comparison with observed flow (flow obs) obtained
forcing the model with observed rainfall (rain obs) for the 22 watersheds and Jan-1989 event. For watersheds short names see Table
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Fig. S1 - Continue
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Fig. S2. Simulated flow (flow mod) - with baseflow component (bflow mod) - in comparison with observed flow (flow obs) obtained

forcing the model with observed rainfall (rain obs) for the 22 watersheds and Nov-1994 event. For watersheds short names see

Table 1.
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Fig. S3. Simulated flow (flow mod) - with baseflow component (bflow mod) - in comparison with observed flow (flow obs) obtained
forcing the model with modelled rainfall (rain wrf) for the 22 watersheds and Jan-1989 event. For watersheds short names see Table
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Fig. S4. Simulated flow (flow mod) - with baseflow component (bflow mod) - in comparison with observed flow (flow obs) obtained
forcing the model with modelled rainfall (rain wrf) for the 22 watersheds and Nov-1994 event. For watersheds short names refer to

Table 1.
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