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The allocation of pollutant discharge is still a challenging work due to Research on the dynamic water
the conflicts between environmental fairness and efficiency. Water environment capacity response

environment capacity (WEC) Is a pivotal metrics for effective control of
total pollutant discharge and water environment management.
Therefore, this paper proposed a fairness-based decision-making
framework for the optimal allocation of WEC. To achieve this aim, the
environmental Gini coefficient (EGC) was modified through the
probability distribution function based on a multi-criteria system. The
Luan River Basin of Chengde City In China was chosen as a study
case to lllustrate the application of this novel framework. Five water
environment function zones and eight calculation units were divided
considering the basin characteristics and administrative divisions. — f  row
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The results allowed for the decision-making of an optimal allocation scheme
for WEC with the objective function by minimizing the average value of the
modified EGC. The status quo served as a reference for comparison. With the
Improvement of regulation level, the WEC exhibited an upward trend. The
largest WEC appeared at the strong regulation level, with a value of 525.97
and 261.27 kg/d larger than those observed at weak and moderate levels,
respectively. Additionally, the minimal value of EGC occurred at the strong
regulation level (<0.7), thereby obtaining the optimal allocation scheme for
WEC. This study presents a new Insight into the optimal strategies of WEC
allocation for environmental fairness. The proposed framework can be applied
to other regulated rivers for pollutant discharge control and water environment

—— management.
- omestic point source pollution
= -
g Industrial point source pollution Test influence factors E‘ (a’) 5 (b) 5 OOO
- o N r]-E COD NH3-N TN TP Mean COD NH3-N TN TP Mean
E T =
'S —
g' non-point source pollution Regulation levels %
g 5 4- 4000 -
=
2L Ecological water supplement GRESMH
Variance analysis
.................................................................................................................................................................................................... i - _
Setting scenarios 3 g 3 000
........................................................................................................................................................................................................ —_ “-5:0
Environmental — _ rd —
e T Gini coefficient o Objective function N
of WEC 2 T E 2 - = 2000 -
iy % [Minimiza’ri::rn of Gini c:::reffic:ienTJ
Land area . Modification I:> %
ats = [ Limits of WEC ]
[ Avoid negative value ] g ﬁ : 1 - 1000 -
GDP — & . .
[ Keep monotonicity ] — Restraint conditions
| J
Machine leamiﬂgﬂ 0 . : O i : — —
Current status  Weak Moderate Strong Current status ~ Weak Moderate Strong
Allocation in different regulation scenarios based on environmental fairness . .
Regulation level Regulation level
A-DPS A,-NPS A,DPS A,~IPS A, NPS A, -DPS A,NPS A,DPS A, IPS A,NPS A.-DPS A~—IPS A-—NPS WS
** * *
Rl
** ** *
R2
R3 ** ** ** ** ** * * * * ** **
R ** ** ** ** ** *
4
R ** ** ** ** ** ** *
5
R ** ** ** **x * i
6 AU t h or. i] I[_,\
R * ** * ** ** ** **
i Zhimin 'Y
R * * ** **x ** ** ** ( Imln ang)



