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Surface-based SfcRadS5: RMSI & Total spread of Vr Surface-based SfcRadS1: RMSI & Total spread of Vr
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Fig. S1. Observation-space root-mean-square innovation (RMSI) and total ensemble spread
(standard deviation) for assimilated radial velocity observations in the surface-based case for (a)
SfcRadS5, (b) SfcRadS1, (c) SfcRadSE5, (d) SfcRadSEl, and (e) RadSEL during the data
assimilation period from t = 5 to15 min.



Elevated SfcRadS5: RMSI & Total spread of Vr Elevated SfcRadS1: RMSI & Total spread of Vr

SO T T 71T T T 1 T 1] g0 Tr T 7T T T T T T T
=~ + ~ - E
S r a S r b)
T 35| ()—53.5,— ()—
> I = I ]
k) o 5 o 1
5 30 ri --—-Total spread 1 5 380 ri --—-Total spread ]
© - © - .
o E —RMSI o o —RMSI ]
2 25 F| S 4 & 25 F| S -
a - 1 @ - ]
= . 1= . ]
S 20 4 © 20 ]
= i = a
X sk X s F
= : i = - .
€yl v v v v b 1
5 6 7 8 9 10 11 12 13 14 15 5 6 7 8 9 10 11 12 13 14 15
t (min) t (min)

Elevated SfcRadSES5: RMSI & Total spread of Vr Elevated SfcRadSE1: RMSI & Total spread of Vr
SO T— 71T T 1 1T T T g4 T T T 7T T T T T T T
=~ + ~ - E
£ i £ - ]
= 35 - (c) 4 T 35 - (d) -
> - > Ly ]
5 [ 5 [ ]
5 30 ri ----Total spread 1 5 30 ri ----Total spread ]
© - © - .
o F ——RMSI o F ——RMS]I ]
o 25 ~ : S ] o 25 ~ : S ]
) [ 1 o |
I Eo 1 = |
"6 2.0 - - 6 20 [ A1="1= == = = = —
[ , -

g 1.5 i ] 2 1.5 i ]
o Tt 1o ¢ ]
= : i = - .
OC o qole 11 v v 1 g ]
5 6 7 8 9 10 11 12 13 14 15 5 6 7 8 9 10 11 12 13 14 15
t (min) t (min)
Elevated RadSE1: RMSI & Total spread of Vr
7 2s U e R B B B B B . — —
~ L
S r e
E b (e) |
= |
S . b :
5 30 ;i —-——-Total spread 7
3 r ]
9] ol _ ]
S o5h! RMSI E
[ | ]
B o 1
S 20 [ ]
= r
g 1.5 i ]
g °F :
= i i
C o qobe 1 v v v

5 6 7 8 9 10 11 12 13 14 15
t (min)

Fig. S2. Observation-space root-mean-square innovation (RMSI) and total ensemble spread
(standard deviation) for assimilated radial velocity observations in the elevated case for (a)
SfcRadS5, (b) SfcRadS1, (c) SfcRadSE5, (d) SfcRadSEL, and (e) RadSE1 during the data

assimilation period from t = 5 to15 min.



