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t Upstream boundary
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Subcritical flow
----- Supercritical flow
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2.5 [ [ — SGM+Godunov finite volume method(Zhou et al., 2001) === wms Ay = (), 0075(N = 3333)
*  Ax=0.025(N = 1000) e w Ax = 0.005(N = 5000)
& Ax = 001N = 2500)
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20 25
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2.5 | | = SGM+Godunov finite volume method(Zhou et al., 2001) === At = 1e-04
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3.2 EBE—RnFEAIEER (Prediction
model for single-flow regimes )

ASH DLE B & 7K B U N B — i i
BORHER 70y P T {1 5 R Bk 7K A7 e
FE51 o S DA =R RORMS ALRE FNN

1. (DL L3t G 7 S TR e A 7K A7 5
2. fEE DU R 7 A7 PR e ARG K A7 5
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TR A LB E AR ¢ R PR B i
F5 H m il ST AT R e (R - i B R S A
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3.2.1 BHEESHBL (subcritical-flow )

o i S S B E R 2 B R AN SR 1 Py
R WEZREE LT TRERGEER - DU
PREDRHEE 7 25 2 Ml /K 2 S ERYRE 5 AH [R] PR
DA Fe 5105 S BRI 4 - (5 25 5 B T

>

h
T

-
T

w

Discharge (m%/s)

~

0 500 1000 1500 2000
Time (sec)

4 EEERFAURES - EFHERARAE (discharge)
Z N7 48 (time history of inflow hydrograph )

®1 ERFUUAES | ERARBRSERIFEFEERE (BRRE  BRRE)

Stage Duration(s) Initial discharge Final discharge
1 30 2.0 2.0
2 40 2.0 3.0
3 40 3.0 1.0
4 50 1.0 1.0
5 60 1.0 4.0
6 60 4.0 1.5
7 40 1.5 1.5
8 40 1.5 3.4
9 40 3.4 2.0
10 30 2.0 2.0
11 60 2.0 6.0
12 60 6.0 2.3
13 50 2.3 2.3
14 40 2.3 4.6
15 40 4.6 1.4
16 50 1.4 1.4
17 50 1.4 3.4
18 50 3.4 1.8
19 50 1.8 1.8
20 35 1.8 4.2
21 35 4.2 2.0
22 50 2.0 2.0
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F£2 DERFARAES : FEFEEICREE ZTEREEEREIZE (R2« MSE - RMSE - MAE ) HEtEEER] (CPU time)

Upstream predict midstream | Downstream predict midstream | all five monitoring stations
R’ 0.8164 0.5617 0.9219
MSE 9.6859 e—04 0.0023 4.1176 e-04
RMSE 0.0311 0.0481 0.0203
MAE 0.0211 0.0345 0.0130
CPU Time 5.439s 2.922s 28.899s
=10
2.2 T T 9 v T
I— Prediction Observed value
—_
)
o
>
=
)
2
<
=
1600 1700 1800 1900 2000
Time (s)
(a) ML Rk Bsdm A
=10 =
22 ’ — i I 22 . —-10 r
I_ Prediction Observed valuel |—— Prediction Observed value
-~ 2F ~ 2r
E E
E o
z Z
518 518
<
z z
1.6 1.6
1600 1700 1800 1900 2000 1600 1700 1800 1900 2000
Time (s) Time (s)

(b) AFiK GRS A (c) AR BEEEANRub 7K (3 H [ /E B A
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3.2.2 EEEAFDBL (supercritical-flow) ®£3 BRAMRES  LHAKERSBEZEM
BEERE (BBRRE BRRE)

I PO 2B R FE 1 B 2 B B A BE | BREN ()| REAE | BRAE
FEG - [ 8 23 AT &2 B R 1 30 23 23
52 3 BB L 4% B E I B R 2 40 23 3.0
B 8 ~ 5 3) - I8 9 Bim 71 MG 7k £ 4 B A 3 40 3.0 1.0
VBRI AR » 3 FEBRAE outflow T iF58 FLl6 4 20 L0 10
o BRI AR SR A 5 T 0 7 L 2 K 2 23 ig jg
S » TS T L B S - m - >
1t BTG S T T B A A T i ; 0 s v
Rk (HE9) - 9 40 34 2.0

10 30 2.0 2.0

A (7 5 G 2 L A B R T e » 60 20 6.0
NS 4 o FERBER ¢« DL R AKAIE By A 12 60 6.0 2.3
M TEEIZCHEE (R2 ~ MSE » RMSE » MAE) & 13 50 2.3 2.3
FARE LT R R E B A+ 300 5 R A 14 40 23 4.6
ST T 15 £ o BT A e MO YE (L PR 15 40 4.6 14
R EA (CPU time) (% 4) - [ 10 16 50 14 14
2 5 8 B AR T 8 DTS W /A o i AR - o 17 >0 L4 3
e T RS A 5 DAL 3 0 7 0 S AT 1? ﬁ ﬁ ﬁ
FRRE I E Y] (RLE 10) o HhiS R m > " v
SRR BT R AR A R i ~ it . i " -
F 30758 5 BB IR T DL > p” - -
PR | BRI , TR AR ] R o = 60 22 36

24 60 3.6 1.9
25 30 1.9 1.9
6 26 70 1.9 5.4
%5 i 27 70 5.4 2.8
54 [ 28 40 2.8 2.8
-::'}3 s 29 30 28 34
é 2F 30 30 3.4 1.7
1 L L L L L 31 45 1.7 1.7

0 500 1000 1500 2000 2500 3000
Time (sec) 32 30 1.7 43
8 HWERANAESN : LHERARREZARES 33 30 43 23
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R’ MSE RMSE MAE CPU Time
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‘ sERE

]7 REATURES R THMASHZ SRR EEERE (R? - MSE » RMSE * MAE) BiEtEEFRE (CPU time)

R’ MSE RMSE MAE CPU Time
Direct multi-step 0.3160 0.0399 0.1998 0.1509 3.715s
Normalization 0.3546 0.0377 0.1941 0.1409 8.376s
Standardization 0.3286 0.0392 0.1980 0.1455 4.629s
Direct multi-horizon 0.3643 0.0371 0.1926 0.1383 3.363s
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(CPU time)
R’ MSE RMSE MAE CPU Time
Direct multi-step 0.9928 4.198 e—04 0.0205 0.0090 7.776s
Normalization 0.9971 1.717 e-04 0.0131 0.0046 12.471s
Standardization 0.9980 1.159 e-04 0.0108 0.0035 27.862s
Direct multi-horizon 0.9993 4.209 e-05 0.0065 0.0036 5.208s
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