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Fig.1 Concept map of LSTM
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Fig.2 Distribution of watershed system and station network of the
River Basin above Danba

4 O AT I I T -1 T A 5 A 2K S I A
“Jy LSTM #5575 1 SMA—LSTM #5575 fity iy AT, R g R
e AN B E 205K, el Bds ot
TP — AR Ab B, R AR 3 20 [0, 1 IR, A< STl
P K e/ N —AAb L, AR -

X-X,.
R ™

A X R LR P S L X, R S R R
X, N S B e/ IMEL X, R H — AR
2.3 LSTM#&RIFN SMA-LSTM B i3
23.1 #AMEF K

LSTM A5 U 1 SMA—LSTM A5 7Y (A6 70 4 5y 58—
0, LU LA SMA-LSTM A58 7Y Ay f51] , A4 8 £ 3t 33 D 341
N KRR K=10) KA H i Bl FE R . 5 M e,
HIFBA TR, 3 RS AE— H 1, (1<n<K) fO TR A2 3 1
W (t,), Hr W) 5,00 L HZ HARR R BT L H % H T
W DL o, (1sn<K) 00 U0 309 P9 3% H 700 4% 10 T 3 114
SMA-LSTM £ 70 | it 2k SMA—LSTM—n , 5 70 44 15 & 11
B3R o AN T UL 0 15 P 461 2k eR B L B J2 2 4
GBS EUHIE  (BBEE Z A RANE] JE TR 10
AT SMA-LSTM #54
SMA -LSTM - 1:W,,, :f(W,,L,...,W,,I,W[,P,,M,...,P,,PM)
.SMA—LSTM—Z:WM:f(W,,,A,...,W_,,W,,P,,M,~-~,P,+.,P,+z) (8)

SMA = LSTM =K:W, . =f (W, _preees W,y WPy s Prven P)
A W LE m<e RS2 B, me> ¢ IS A i
i, P ns<t I SR K & n > o B P FE K 5



K 3L

435

Ty

i/ (m?fs)
8

B 8 &

FEfE/ mm

Tl el t2 t1 0 w1 w2 K

3 BB R
Fig.3 Model construction diagram
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R 1 SMA-LSTM-K #2 B R 22 TN B0 L 3=
Tablel number of neurons in SMA-LSTM-K model’s hidden layers
K SMA-LSTM-K
o 12 4 5 6 7 8 9 10
N 25 29 27 28 22 27 30 26 29 30
)R 12 25 25 19 20 15 22 17 24 28

®2 FFEBLERESMA-LSTM LSTM 5 XAJ 82 10 XFILHA
BRI A E R
Table2 Precision comparison of SMA-LSTM and XAJ models in

10 day forecast period of Danba River Basin

SMA—LSTM LSTM XAJ
M e b RE,  REw  REw  Rim
20120420 -1036 3.1 236 1532 21.69 4083
20120608 0.19 113 1.85 -2.61 -4.19 -6.56
20121022 0.08 23 264 564 539 1277
20130423 -631 -1492 -10.96 2031 42.7 3278
20130616 -1.34 522 697 1094 7.62 22.18
20131006 -0.94 075 875 429 17.88 18.93
20140414 -92 -987 866 -12.11 13.1 2125
20140614 1.64 032 612 13 -593 1628
sy 20141018 159 129 531126 1213 1853
TP 00150423 —4.66  -3.05 298 982 3697 609
20150611 1.37 024 729 761 -62 1274
20151005 2.8  -137 -091 227 197 067
20160426  1.89 -0.84 6.67 -5.19 387 29.37
20160617 -6.87 -10.11 -11.95 -5.14 394 99
20161002 351 585 134 631 -37 66
20170406 7.6 667 825 1107 7.16 16.82
20170616 -0.73 -234 21 7.2 -488 7.53
20171025 446 059 127 448 704 743
20180412 -2.54 182 1525 3.61 352 2667
20180608 3.01 1229 295 1573 453 1742
KAE 20181007 2.56 -9.09  1.92 -12.31 -3.28 -7.48
20190422 1556 -13.99 -22.17 -23.87 18.66 16.71
20190611 043 -6.64 -7.07 -587 -6.73 -10.06
20191029 058 026 7.86 1750 3226 26.67
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B2 RE,, ¥IHE 20% LAY, o S i R 1 H
|RE,,| “F-3{EF1 10 H |RE,,,| Y318 5 54 5.35%
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B A SE iK1 H RE, M 20% , 4 73769 10
H RE,, # 1 20% , fx K 1 H |RE,,| V3945 10 H
|RE,, | 2B AE 2552 1 530 A 13.409%F1119.00% , 755
UEHAZ 514 11.50% 1 17.50%
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Fig4 Comparison of simulation between XAJ model and SMA-LSTM
model in runoff process
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