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Exploring graph neural networks for simulating flood and drought events of the Lake
Dongting
Wei Yilong,, Zlywawudanl ai
(State Key Laboratory of Water Resources EngiPhBei@iang and Management,
Abst rLeakte: Dongting, l ocated in the middle reaches of the Yangtze
relationships between the runoff and the various liomglulkc,omaadoout put s
dr odgeHtensr order to address the complex relationships between

basin, this stuidygppt opoduetspudatt impd reoi fpfl er esponseaemaowvdbelk shasedsohygr ape |
utilises the topological spati al structure of t he Ysaenrgwt aztei oRi ver , L
sequences at eacshrestauredctiatactpébipBiptagri @ed dfeat he basins. Secondly
correlation analysis method is used to identify theer ntiinmengl acherel ati
input feature step of the modeltoFaggfégatgrapd npderbak hbewbekhsuaees
spati al and temporal dependencies among the controlshsawattiboants, and en
compared with backpropagatgi o emdnu rmelmonmegt WdrSKTM) ( BiIR)Jurand nleadmwor ks, t h
( GNN) model can achieve i mpricuemeént frattédd i cfi eocegr cHBffforcitemd NaNSSHE) ¢
indicators. The corregretaten tbahfiOci9&nt | ORldy yi ssaadalksocutoff events,
are generally greater than 0.96. GNNs have significasataamadvaahages i
provide scienttihfei ecodupmorctalf @rotection of Lake Dongting and its flo
*2 0421 12 8 202606 1

E-mai | :

2021YFC3200303
y@whaiedbhoan



Keywolkale DopGi@atpihngeural network (GNN); -iRumutf fa node $ngual ntsiepSmead ¢ lol i n ¢
tempor atioarrel
T N Ne K F[1] i 1 a
ar. w AT R, yi i i [ 29 W
a n X H “A ) F i B a BaT
B 0 Ls1 i = ' o & 0 0 "
20 Ty " - Y Ho U F PR
Hp V] ) H A e b 3o - a
a a - i W MA  © M y Nn L
z Ve T ww i ! ¥ A
"0 i SN v %o L Ty # a
L W i g A
h H At T h War
© z 5] 8 “p A e 20
L i v Ny i MNe b3 T
- b A buw g L o 7 6
AT T b oy v
F " A v 5B y T v u
F T w _ A A ’ 3 a
3 a 5 [ - a T b » b A |
" Back propagationP@meural heowgrtkesromBemory neural net.\
LSTMA 3 WG A “BP LSTM E G
! 3 KFIT "HNe T a Fi T
¥ D Ty [AAL 6 | 3
b - Graph neural " n®twoeks;z; GNN 3
. Py 3 oy x - .
T [~ [249A |- GNN v - A
T “ EA i - FO G
“ ¥ “ Y "HNe z 7 " -
L %o - A & Y N 1
! Y Y H R b i
T € 7 Ne - ' - . b T
Ty w - L ¥ A G 200QR022
1 12 ” No# ¢ GNEBP LSTM ¥
T HuB %o " A
1 M or
H v 3 A 1(a@") -
Y g H T A Y a a4 o ( o 61958
L PNe ) y - a a a o C
- A v 20@M22 G i - N
N “a B a a "a [3720 L a a a
o ~ Fo A 75 Now “



4w 200R015 "

A

16~ 6 N w2018022" 7 ~ N

30°0'0"1t

28°0'0" 1t

110°0'0" %%

112°0'0" 4% 114°0'0" 4%

30°0'0"1t

28°0'0"1t

neoos (a) (b)

112°0'0" %

2.1

Fi cGelner al iLadtei Dwwagfer ngyst em

Wt Ef . - \ L

- FuW G o ¥ -
A LSTM ~ 2 b~ BP -~ 2 by %o Y Ne
%o " | " A

2 T - % "GNNI LSTM BF

Fig. 2 Arsohintuelethipmeu t pwnoif rhu [neotdsed n

L - 74
% -
zZ d
¥
1
w
£
b .
A
T

a. GNMNneodd.e |b . -bLaSsiebtid.e I c-b a 8odd e |

fi 2
3 - G '\ A
H ~ 3 T A " a 3”7 3
"HNe a R " T
%o " A
A W ARG VY "] " H



