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Abstract

In this paper, a theory-guided deep learning method is proposed for extracting the joint scheduling rules
of parallel water supply reservoirs, which incorporates the equal probability of abandonment of the
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member reservoirs during the storage period, the equal probability of reaching the dead capacity state
during the supply period, and the boundary constraints on the water supply into the machine learning
model in the form of a penalty term of the loss function. The results show that coupling an appropriate
amount of scheduling mechanism knowledge in the machine learning model can improve its accuracy in
simulating reservoir scheduling rules. Among the three constraints coupled, equal probability of aban-
donment of member reservoirs during the impoundment period has the best improvement effect on the
simulation results. In addition, the scenario that is coupled with the three constraints at the same time
has the best simulation results.
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Figure 1. The location of the Biliu River-Yingna River parallel reservoir system
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Table 1. Evaluation of the accuracy of simulation results for each scenario

= 1. BERRRUERBETE

) 107 A
K sehr
SO S1 S2 S3 S4 SO S1 S2 S3 S4
NSE 0.75 0.81 0.72 0.75 0.85 0.73 0.79 0.70 0.74 0.83

BRI K RMSE (m?) 1823 1632 19.19 1837 1496 1885 17.08 1951 1881 15.19
MAE (%) 9.62 7.61 10.48 9.71 6.26 10.93 8.15 10.96  10.25 6.80
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Continued

NSE 0.72 0.78 0.70 0.73 0.82 0.71 0.77 0.68 0.72 0.81
IR K RMSE (m?) 1798 1627 1841 17.88 1535 1830 17.17 19.83 1817 15.58
MAE (%) 9.89 8.33 10.68  10.02 6.83 10.73 8.66 10.97  10.71 7.04
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Figure 2. Rules of determining total water supply extracted by optimal operating strategy and
each scenario

B 2. ACRREREE RS HRIRMA B MK EHERN

4.2.2. BKEBZESEHRN

P 3 g5t T A B S AT TR SRR IS B 0 B K B s I A ORI . AIE] 3 TLAE H, P R K 2 B K =
BBt RS0 B KB I LB B, FEEAE 5 M S, S1 M S4 MBS AR R, 51k
TH FE g FE 420 . SO ST AN S3 AR ENSE S Bl T B B/K B/ /KIESEEE A HE /T 0 5L, X556k
(1R S5 R PL R, I RO LE T A o T A R, R T B KRN IR K13 5(S2, S4) AT LU i vk /b ik

DOI: 10.12677/jwrr.2023.126062 571 TK YR 5T


https://doi.org/10.12677/jwrr.2023.126062

FFIBR I A R FEE U S PRI AL B e 2 R 28 AT 7

IKEREE G B K BAR T AU, oAb 5 A R A X e

100000
® R KR
o I E KR
— REREAE
75000 A
=
2
~ 50000 -
%
25000
0 L T T
0 25000 50000 75000 100000
ARGREKE (Jin®)
(a) A AL T JE TR
100000
® U &K
o Ol AR
— RGN EKE
75000 A
B
2
~ 50000 -
il
%
e
25000 A
0 T T T
0 25000 50000 75000 100000
A nENKE Chn)
(c)S1igmEr
100000 =5 I K
o BRI KR
— REREKE
75000 A
“&
2
~ 50000 -
i)
%
e
25000 A
O' T T T
0 25000 50000 75000 100000
REREKE ()
(e)S337 5

100000
® A A
o LI KR
— RS REAKE
75000
"=
p:
~ 50000 1
g
%
e
25000 -
0' T T T
0 25000 50000 75000 100000
ARYREKE (Fin)
(b) SO37 5t
100000
® R E K
o B E kR
— R&ZNEKE
75000
=
=
™~ 50000
)
%
e
25000
0 T T T
0 25000 50000 75000 100000
ARG MEKE Jin®)
(d)Ss2¥ 5
100000 ®  FNE K
© GBI A KR
—
75000
=
[
=~ 50000 -
i
%
b
25000 4
O T T T
0 25000 50000 75000 100000
REREKE (n®)
(f) S4¥7 5

Figure 3. Long series water storage distribution state simulated by optimal operating strategy and each scenario
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