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Abstract

The virtual simulation experiment of urban river water quality management and comprehensive
evaluation is a virtual simulation experimental system empowered by ecological restoration. This
experimental system is effectively integrated into the teaching process of the professional core
course “Water Pollution Control Engineering”, serving as an important measure to enhance practi-
cal capabilities in environmental engineering and address the practical difficulties of cost and sce-
nario in the curriculum. This paper conducts a teaching reform study in conjunction with the virtual
simulation experimental platform, analyzing the current teaching status and issues of the course to
establish teaching objectives based on the OBE (Outcomes-Based Education) philosophy, with stu-
dent-centered practical content and processes, aligning with the assessment system of the CDIO
(Conceive-Design-Implement-Operate) engineering education model. Taking urban river water
quality management and comprehensive evaluation as an example, this paper constructs a virtual
simulation experimental system and implementation process, which has been applied in the virtual
simulation platform. The aim of this paper is to strengthen students’ understanding and application
of water and wastewater treatment skills through a digital practice system that combines virtual
and real practices, and employs multiple methods of trial-and-error practices, thereby better culti-
vating students’ abilities to solve complex water pollution control engineering challenges with a
results-oriented approach.
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Figure 1. Virtual simulation experimental environment for urban river management and comprehensive evaluation

1. WiERIE MRS TN EM T B SSRIRE

T ABCE BRI TSR MGG AN N, R QR J7 BB ISt AeR
CREVEIN IR = EZAES, DUBERK T sOZHTE I, SO MBI BeE AL &, WA f AR
TEIUR B AR br S G B TT 58, ARG B S AR H I, XHRE SR bRk R AT 07 FOARR AL, b 5
MEREVEN o IZEISEI NI BE - BB - B BUR R et , faedndt, ZP4RTt, thaki
BB, HRIN AR, a SR SERSREEAT TR G . TIEIR PR & BRI AT IR B IS
BRI, HRAR, WTRMREFIE BV ZRRCR (L 2).

2.1, 13— ERFRAAHER—F IMEABERRRE

IR SE M S TN, SRS B0 7 SOM A B o BEHR IR T YT T v B L A 1) 2 BERA
IR TARREE . TR RN 281N IES, I i S .

2.2, BT MM E——AE S R THE

SRR T E R = N, R IR T E A LAy ITTATIE IR B TR AR A — RS
FOHE S RO HESE, AT TE S IO B A A b, I AS[RIAT AL AYS s i SR, ETE
BURE LT, RAESBREATGRAA B RS, BT T E KA B S R R I E A A 23 1T
Wro @ JA RS EAM SRR HE i @ GHET R © IWiHEL G IR E Ty E Lt H & E s
e+ S

DOI: 10.12677/ae.2025.153406 333 HEHRE


https://doi.org/10.12677/ae.2025.153406

=TT ...... -
em= oY EA > EEETTER TR
g R mmkR > RSERSEERE: o
a1 B > Bk m) > WEBGEFSSEREAE: B gex,
Yy | PH R B I R T “HTBR” W4 AR B
(B S : R, THBIETR
1K ! e e =
I,
VYA N : — -
LE VR T > R AL R .
|—l§ 1 |——I%§ : ll'%im; IL%H‘T
v | B g RN g > FSHE B EF
VE ) Lyl W1 TERIESTEENAT > RN xR,
i) | 15 s ) > BSHBERERL 5 e Rt
] T T g BUSHORRERR o aa s
:'fﬁ | Lg_ =l VES
H
| | =P ETTI
:E | ';é.; I JE El; : > i;ﬁ;i%lﬁlﬂﬁﬁ Lt
I 11 15 5 ; > SEHESCRIEA * HEIR;
. B o7 g > R TELR S0 '
lg_ﬁJ :ﬁ:% P % I‘ AR ‘ > TR BRA
'L BT S ammumeRR > RERSAENRURE
| A%

Figure 2. Composition of the virtual simulation experimental system
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Figure 3. Virtual simulation of river surrounding environment information survey
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Figure 4. Modules of cognition and operation
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Figure 5. Simulation of river anomaly conditions
E 5. JmaR B

‘525 » SREmKE

oA 1 T TS
EABERE FHRwRE 2 =
| reE » | 6

Figure 6. Design and confirmation of the management plan
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Figure 7. Simulation of urban river management process
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Figure 8. Simulation of urban river evaluation system
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