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Table 1. Reconstruction error of the stream function and vorticity fields
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Table 2. The relative energy of the first seven modes of the vorticity field
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Fig. 5. Time evolution of the six more energetic modal coefficients of the vorticity field, The original data (black lines)
and the reduced order model using 30% of the data for training (red lines), (a) the first mode, (b) the second mode, (c)
the third mode, ( d) fourth mode, (e) fifth mode, (j) sixth mode
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Fig. 6. Time evolution of the six more energetic modal coefficients of the vorticity field, The original data (black
lines) and the reduced order model using 50% of the data for training(red lines), (a) the first mode, (b) the sec-
ond mode, (c) the third mode, ( d) fourth mode, (e) fifth mode, (j) sixth mode

YoAy



Y&eo 5 YOAY dxbo MY+ ) JL» AN b)‘.o.w oY 0)93 ‘)....S)...a‘ L_gu.v&p @QW 4:)..“5

-80

— real
pgE) predicted

- real
104"~ predicted

=95 1

-100 1

Amplitude
&
o
Amplitude

-105 1

=110 1

20 40 60 80 20 40 60 80
Time instants Time instants

!

= real
10 { === predicted

Amplitude

Amplitude

— real
=== predicted

T T T T =30 - T T T T
20 40 60 80
Time instants

Time instants

K) c

20 - — real
=== predicted

Amplitude
Amplitude

~15 — real
=== predicted =151

20 40 60 80 20 40 60 80
Time instants Time instants

S [

@Ay oo 5l Jols S5, 30,8 bl g ol 0315 U yolews bglad ¢ i yg CuoS 55551 2 190 s yuio s oy ol pus Y ISl
i 390 (5) o2z 390 (0) e, le 390 (3) cogm 390 (2) 093 39 () gl 390 (W) %590 (512 0315 w2 y3 A+ 31 3listl L
Fig. 7. Time evolution of the six more energetic modal coefficients of the vorticity field, the original data (black
lines) and the reduced order model using 90% of the data for training (red lines), (a) the first mode, (b) the sec-
ond mode, (c¢) the third mode, (d) fourth mode, (e) fifth mode, (j) sixth mode

Yoa¥



Y&eo b YOAY dio NF) JL‘“ N D)Lo.w OHY 0,93 ‘)A‘.{)ml &JKA u*“’"-*-e(" d..;).a.w

b (g3l (1) ot aled S5 jolow bohad ¢y @il (gl Sy Joto Lawrgs 000 (55l Sl drlod 5 (ol gl drlod cumnilio A USG5
550 V0 31 03wl b (z) 9 390 Y+ 1 03l U () g0 ¥ 51 o5l
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Fig .9. Comparison of the last original data (black lines) and the last snapshot of stream function field reconstructed
by the reduced order model (a) reconstruction using 7 modes, (b) using 10 modes and (c) using 15 modes
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Fig. 10. MASE for the LSTM prediction on all samples by using (a) 10 modes and (b) 15 modes
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