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Study on the effects of bamboo whip expansion on forest
community structure and ecological environment in nature
reserves

Qiong Lei' Zongsen Lei' Huangxin Lin’ Xinpeng Zhao® Zupei Lei*
g g g peng p

1. Zhejiang Boao Municipal and Garden Engineering Co., Ltd., Taishun, Zhejiang, 325500, China

2. Taishun Office, Zhejiang Communications Investment Group Expressway Operation Management Co., Ltd., Taishun,
Zhejiang, 325500, China

3. Taishun County Rural Development Co., Ltd., Taishun, Zhejiang, 325500, China

4. Zhejiang Wuyanling National Nature Reserve Management Center, Taishun, Zhejiang, 325500, China

Abstract

As a typical fast-growing bamboo species in southern China, Moso bamboo possesses significant ecological and economic value.
However, its rapid expansion through an advanced underground rhizome system has gradually invaded native communities such
as broadleaf forests and mixed coniferous-broadleaf forests in nature reserves, leading to noticeable changes in forest community
structure and degradation of ecological functions. Field investigations and literature analysis reveal that the expansion of Moso
bamboo exhibits high concealment and strong resource competitiveness, significantly reducing tree species diversity and understory
vegetation diversity during invasion, resulting in a trend toward homogeneity in community stratification. The expansion also alters
soil water cycling and nutrient distribution, affecting soil organic matter accumulation and microbial community stability, thereby
weakening ecosystem stability and service functions. To address this issue, this study proposes scientific ecological regulation and
comprehensive management strategies based on practical reserve management experiences, providing theoretical foundations and
practical references for maintaining forest community structures and improving ecological environment quality.

Keywords

bamboo whip expansion; forest community structure; biodiversity; ecological environment; nature reserve
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Intelligent control combined with advanced oxidation
remediation for soil microplastic pollution

Hui Liao' Tao Feng’
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Abstract

The sustained development of plastic pollution, especially microplastic pollution, has become a major challenge for soil ecological
environment. In recent years, with the development of intelligent management and advanced oxidation processes (AOPs), new
ideas have been provided for us to control plastic pollution. This article mainly summarizes the use of these new methods to address
plastic pollution in soil, and provides a comprehensive exploration and analysis of the measures for addressing this issue. By utilizing
intelligent pollution detection and management equipment, as well as advanced oxidation methods, we also utilized a series of
methods such as UV/H202 to adjust the parameters of the oxidation method using intelligent systems, and obtained a microplastic
oxidation degree of over 85%. Our results demonstrate that this method of integrating advanced oxidation and intelligent management
systems can effectively improve the oxidation efficiency of plastic pollution in soil, and has broad application prospects.

Keywords
intelligent governance; Advanced oxidation method; Microplastic pollution; Soil remediation; uv/h202; Efficiency removal

BRI EABRELIEE HEMBRIS L
255 = e

L BRI TRAT], HhE - e 57X 430000
2. PRI R AR AR, T - 7L 27 430064

m =

WAHFTELLERBBAFTLENFERECERA ALY —KEM, BFk, MAEFRETR, SREAMLIE(AOPs)
R, ABNVEE BT ERBET AHOEHRE, ZXERREEHARX LI 7R e2 LE oy B F R, 5t
Z P A S R T A @it AT, @A AF T AN E RS, FEEMRRANT E, £ P, RN
F) B TUV/H202% 29 77 ik, A AK 4 R 43T BALT ko St AT R, A2 09 OB A0 E L 3] T 85% A b, &A1
LERAER], AP RAGIE R R H ) BNA R AT B A ) TR A A LR P BT R R R, RRAWRTZ,

1315 R, EAEICETR SERIL T E AOPs BIADRFE
S A e, MOt EOTDNTEL KT LR SR TR
A B S S ey e SE(CETRRESSNT RESIOR, TARC TR
R AL Sl s POROBIAED, PR, P AT LI
L FINL A e A\ TR, L, TR & B SR T2
fo AR, DI, IR s SRR, SEODR IO .
SR AT R TSN D T B ST
. BN R AR, H0ih TR
S HE TS T A BRSO

BB L SR IR A T R, B
FCRIBEL R, SRR T, e
R 800 75 ¢ BAEIEHRIL AGErE kT HL R 90% SRR AR
[fEEEA] BM (1988-) , &2, PEBILRUA, B g | pymomkl, REE£7 Smm DR, SRR
B, T2, MBIREMIISEE. SRBIE. £TB (Wit E S A SRS AR AT, WREEY S 1558
= WEEER, K, KRR R

4



ESSINMERSE - 5065 - £ 128 - 2025 F£ 12 A

2.1 B AN AT S

BT HzMENRUBENS Y, IENIRIERP TR
FAERZ RMRYME, R R 2 e B R o — TR
PR RA PR AR ok, B R A PR A P A P RIS
T e H R R R HR A, PR SRR R B A S A
W, FREMR R BRI DU GRS . N T8
(Artificiallntelligence, Al). ¥IEiSiES: T HfiBlk: + ik
IR R, DRSNS 3R, el T IS
QuEkRidtE, B ENERERENEESHOELD AN
NE, EEERSE. B PSSR e U TR
MZ RG> BRSBTS,
MITZERIEE RA, I e iEE,
22 SHREMEAR (AOPs ) #Eik

AOPs j&— T fE 3kl 12 RAMBRSHEA, HEBIxs
QKA A5 B+ S5 — SR AR I B MU B AR I AL RE
77, B TERETEE H A EMRE T (- OH) SR\l f#
RPN BRE 2, WA TEKEe e, S5, -
BHEE . MEIREEERU NIRL 5 25T, AOPs EEIRLT
Mo —Lom BRI, FlansBibs]. Faemss, WaE
FAVEROR O T —E ORER. PESCIRRFFSR], 1
WHIRREIEFT, AOPs REAEREIH AR R AR AR 3
P TR, O THSGE HIBAE IR . BT IR
BRNAEEFEENIEM. AOPs i N T ZAERER
(U, LB EIR . Fenton 2R %, 7ESCFRArthE®
W RERI5E 2

3 HEMBMTEANSESEERS
3.1 HERERNEN S

SR B A ML Tl 39 1 15 G B MP 8 (E £ 35
HIF, X8 ROT U NS R T LRI R -, 28R
BRHEIREIR, HMREGRTINE . P A TORE,
MP KEZEHRFE ., #EAFADERN (InsHESERR
2R ) RN, XATRESREE EA WE LI R S
TRERE . [, REBkE IR B amiaet:, mRs
I (PE) FIZRA G (PP) SR bbh by, (£ I alErE
JUEEETLEE. Hit, 325 MP 155Y5, e1)
AIRESTE TR RIIEFR RN, e S B KEE
DVNGES R T, IR s R aR &,
3.2 M L IEE T REHIF M

TIPS TS ARG A RAER.,. £
FHRSE, F—, WS LI Y RRE R L
NAER. WFIER, BiE HIfrpRUBE S Bk, —H
s T IR A2 E TIEE], R, Ml
IS SRR IEA L BN R SEIS . SR
i, HEPRREBEHh S B E AR . R
M SRRSO > DUE SRR, i R E e RE

I TRRSRRER B IEREE, 45/ MEERK SRR, Mifd
SRERE AR RE . AEEY s B RER AR
Oidatt, ARG RS REBEM LRI e, SRS,
TEY RO NG, PR as R, R
e mlEd —EEENBI N, REMT=EREREE A
15%~30%,
33 MEBRTENEEESR

X R TS, BN kR R R
BRI ) N2 REERIE 29, i THREBEEIRZ 2, H
RATER, IR 35 fE 5h SR S sk g
. HEUE BIRRCRT SEanFR iR HoR | A R R4
MBS ARER & A TR, PB4 R 2 3EE R A
Bl T ROk NI TE G ;. (LA B
SRR B EAMER, (HEIR]BEAFIE k544 Rl ;
PEON, (it ARG R K, 1RAEHE =
s AEERARBEGRASEIMEOT S, (ERTERE
EWE AR S U A RS, RN EREBENE L
SRR, Hfkr R n] e 2 BERE T S YO HIZY Y
MR = —E R, IESh, BUA R e shsgvsE
FAREBEA R, BRENE MRS E R AR AR
TEAKERTT TR s

4 BReEH SR AR U ARBE SIS S R

4.1 SeeiEHl R MRS TIERE
4.1.1 B3 btz ey 92 g 1o

NGk e O NI N2y Y ey S N P27/ 39 0
R REBIER D S, LLYMGIE LIRSS . OCRIEE(L
AL RS (A v AT L B s S il . I
R, FIFYESEREE nT I 5 o phNse i IR R i
RSB ROE, H B HEXS OB A —E X S 6E
73, WNERZME (PE) X —FhSUEBE}, N B R
R ARMIET 90%, 1B S AR R ER R T, Sl T
AR RGN T I OB R S (TR, b 2 SR TE TR
s B
4.1.2 B ReAEH] R AR B BOR T B BT L)

EERE IR AR SO B IR R F AR SR,
EEAEF SRR RS DIRIRSEE
TEHWTREEEEAEPR, HATRIEIAR . 15352 biE Y
VLI N E AR EE . RS (bR S A, (i,
WIS AT 22 N, A S 2 BBk AOPs i
FREEAFIR AL S N N RIS 2o . AN, e
ARG MEFVIENERIETIRE, SEE YR AR E T
I, RENS F AN SIS E R, M E S aiE = .
4.2 SREUFEARE T EHMBRYEE RN B
4.2.1 UV/H,0, 3B EMNHE KR 22

UV/H,0, H AR I AOPs £, A Z UV

5



ESEMERE - £ 065 - F 128 - 2025 F 12 A

BEHd FALE (H,0,), SiRHEABE ORI E R
(- OH), "l IErhOBEhREpEfR, S e 2
MRIE R, Al DU K 3 R RS YR R R 5
ST H IR S BB, (10%) , I UV/H,0, BiARAILE 2
/NI PR R L S B AR 60% DL _b o AT LUK M 5L Y
v QRS RYR A RN, HRTDITEIRIE eI RL
Hh g B,
4.2.2 AOPs # AR {5 13 i #0 4 e i o 69 P2 4

AOPs FERTFERZ LS, THIZm T e
BB EA BENRR. B, 2RO L3
R R REB R TA SRR , Horp b (AR5 207 (PE)
RN (PP, TRIRZMG (PS) G &M ML SRS . 5%
Tath, R AOPs HAR AT LIE SR BRI B IATER S5 4=
NS BE, HOR RITRIMEEERN M, ST AREZ
R AR, Rt RS, B AOPs HiR
REAS AR R G A F5 54, HansBiksl.
PUERSE, Mg AE s g, E— TR R T, @y
AOPs FARBEIS 8 - HErh B P R 2R 5 80% L L, ifn
RAN TR FTLURE] 30%~40% HI2ap%,

5 LIGHAR GRS
5.1 KWiFit 5ig&%EE
FEARRWFFORIRA T, DL RhRAL 308 (i1
FghE £ ) FZ2 Fh A R REBRL B (TR 206 | TR
ER) MEATREHERIRE %, R AOPs BoRA ) UV/
H,0, H AR ER 5 Yt TbFE, ARhEd HEE S
SR S YU B TR S EORE ARSI
BFERIMSEIERSL, HO, b, 55 REEES, Hhg
SNEIRID R E 4 30W, H0, FIKREEWILE A 5%, Mifi
AIDARIERA S e AR i R DU A S B R AR
%,
5.2 €S MR EMEMBEEITh
MFA LI E SR T RS, #8d UV/H,0, 7Lk
JF+ Mt R 20 MP R RE R, ER NSRS, B
HEREIRE] 70%, T/EEIEIK, 25 50% 2247, HrELFd
Tl B B e s Ao R s AR A TR A
JG, TR T R R BRI ISGE . TR

GO, (EIZERREIE IR BN A L E ShReE 3 MP 1
SUE B E IR SN R B AR . B0, TR EERY
B, MIMEEIREBEIER, BRI, fEiZERe s
FEE N EE A 10%~20% HotEs P,
5.3 HebIEH R & X E R EHIFN

W IRIGIERE, RAEGEE T ASHETHEHE AR
A EZNIEM, M T RAGEFHSEHEE BT
ki, RAZ RS AL nIE ISR e S T A
VHEE TR BT, REIRTF 15%~30% S-FRERET AN, AT
ZPFERER AL AL AT EHOIR B, Mt SEEBF IR A B
. 1B R A BRI UEFE SR 5 R, BEHZ
EREE A O AT BRSO . PR ik T
1E TR EHOFIE

6 Z5it

RS MBI IR AR A S R B A AR & b +
BT R UBRNS BRSO, AR R, R brke
W F B RETS SIS W42 H R T S R B A T R S gk s [A]
=, WESENSEEE R RE T E RS RA
UV/H,O, FEd a7, £ IR ROk iR Sk
2] 85% DL I, HHiZdBEARINEAYE. o, 2ae
MRS T RIS T, IR T ANS
SR UL A AR E RGOSR . R A SR B RFFEE R
1, (BRLIE RER R, Sl SR tssEgEAt
FARZ— NI BN FE, SEERERTEBENN TIEREE T
TEPEIIER, AN 5T REBEH /- A TR
FER.

S 2% ik
(11 FilsTs BT XU, SR s e E b in

FAFFFE ). BREIRIE SRR, 2023(5): 112-118.

[2] SRER; ZEMY; . mE A EARTE AR B R AR

REESR F]. PMESYLSEEIA, 2023(8): 204-210.

[3] IS AT, . SRES BRI A B E TS

GUPHTHERERTI). HIR5K (RS, 2023(6): 58-63.

[4] 1M & R SkoRml. TR e H AL ) OB R 5

BERARMII]. SR 5224, 2024(2): 71-77.

[5] BT PR ML s A - eiaklis gy =

HI Rz FHEE[T]. RO PR, 2024(3): 150-156.



ESSNERS - 5065 - £ 128 - 2025 F£ 12 A DOT: https://doi.org/10.12349/ees.v6i12.8486

Effects of Spartina alterniflora Invasion on Methane Fluxes
in Subtropical Coastal Wetlands

Junhui Zhao
College of Life and Environmental Sciences, Wenzhou University, Wenzhou, Zhejiang, 325035, China

Abstract

To investigate the impact of Spartina alterniflora invasion on methane (CH,) emissions in subtropical coastal wetlands, this study
compared the emission fluxes from three habitats: S. alterniflora marshes, native salt marshes, and bare mudflats. The results showed
that the CH, emission flux from the S. alterniflora habitat (1.74 + 0.22 mg-m”-h™") was significantly higher than those from the native
salt marsh and bare mudflat. This increase is primarily attributed to the invasion-induced elevation of soil organic carbon content,
increased availability of substrates such as methyl compounds, and the restructuring of microbial communities, which collectively
enhance CH, production. Correlation analysis indicated that CH, emissions in different habitats are driven by distinct environmental
factors. This study reveals the stimulatory effect of S. alterniflora invasion on CH, emissions in coastal wetlands, providing a basis
for assessing its influence on the carbon cycle.

Keywords
methane; flux; coastal wetlands; Spartina alterniflora
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Process Analysis Model Based on Multi-parameter Trend
Lines

Chunhua Wang"??

1. Zhejiang Youkong Cloud Technology Co., Ltd., Hangzhou, Zhejiang, 310000, China
2. Jimo Environmental Technology (Shanghai) Co., Ltd., Shanghai, 200050, China
3. Shanghai Hongying Hengyuan Industrial Co., Ltd., Shanghai, 200050, China

Abstract

To address the problems of traditional sewage treatment processes relying on empirical regulation and delayed parameter response,
and to improve the accuracy and efficiency of process analysis in smart water systems, this study takes a sewage treatment plant in
Hangzhou as the research object and constructs a process analysis model based on multi-parameter trend lines. Firstly, a dual-source
data collection system of “PLC online monitoring + laboratory offline supplementation” is designed, real-time data transmission
is realized through the Modbus-RTU protocol, and data quality is guaranteed by the logic of “threshold judgment + fluctuation
detection”. Secondly, a three-level biological treatment parameter model of “basic data — intermediate parameters — target
indicators” is built based on process principles to automatically calculate core process indicators such as sludge retention time
(SRT) and food-to-microorganism ratio (F/M). Finally, a multi-parameter optional trend line analysis system is established to realize
the collaborative analysis of “water quality-flow-load” and full-chain fault diagnosis. Case application shows that the model can
accurately identify process abnormalities such as organic load shock and sludge bulking, with a diagnosis accuracy of 92%. After the
model is put into use, the effluent compliance rate of the sewage treatment plant is increased to 100%, the operation and maintenance
(O&M) abnormal response time is shortened from 24 hours to 1 hour, and the O&M cost is reduced by 10%. The research results
provide an engineering solution for the process optimization of smart water systems and can be promoted to the O&M management
of sewage treatment plants with different process types.

Keywords
smart water; multi-parameter trend line; process analysis model; sewage treatment; operation optimization
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Analysis of a Heavy Rainstorm Weather Process in Western
Southern Xinjiang from September 13 to 15,2018

Min Liu Jun Gao
Xinjiang Airport (Group) Co., Ltd., Urumgqi, Xinjiang, 830000, China

Abstract

This study integrates conventional meteorological observations, FY-2G infrared cloud imagery, and Doppler radar data to demonstrate
that the recent torrential rainfall was jointly influenced by the Central Asian low-pressure trough and the East Xinjiang low-pressure
trough. The Central Asian trough first intensified and moved southward before weakening and shifting northward, while the sustained
East Xinjiang trough primarily caused prolonged precipitation in western southern Xinjiang. Within this weather system, the
vertical configuration of low-level convergence and high-level divergence provided deep and persistent moisture and energy for the
rainstorm’s formation. Concurrently, intense vertical upward motion served as a critical driving mechanism for the storm’s sustained
intensification. Furthermore, the evolution patterns of infrared cloud imagery and Doppler radar data offer valuable insights into the
precipitation intensity and distribution patterns.

Keywords
rainstorm; circulation background; satellite image; radar echo
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GEP Urban Ecological Assessment System Construction

Weifeng Zhang Yu Tang
Shanghai Diting Information Technology Co., Ltd., Shanghai, 200062, China

Abstract

In the context of the continuous advancement of ecological civilization construction, the traditional economic accounting system
centered on Gross Domestic Product (GDP) has become insufficient to fully reflect the crucial role of natural ecosystems in supporting
human well-being and sustainable economic and social development. This paper focuses on the GEP urban ecological assessment
system, integrating domestic and international GEP accounting theories and system development practices, and systematically
analyzes the system’s construction concepts and practical value from multiple dimensions, including design philosophy, system
framework, key technologies, and functional design. It provides high-precision data support for regional ecological planning, major
decision-making, and ecological civilization assessment and evaluation, and has significant practical significance for promoting high-
quality development guided by ecological priority and green growth.

Keywords
Gross Ecosystem Product (GEP); Urban Ecological Assessment System; Accounting for the Value of Ecological Products
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Integrated Research on Geological Disaster Emergency
Response and Ecological Restoration

Chijin Hou
Yunnan Geological Engineering Second Survey Institute Co., Ltd., Kunming, Yunnan, 650218, China

Abstract

The integration of geohazard emergency response and ecological restoration technologies is a key area for addressing the challenges
posed by geohazards.As natural disasters occur more frequently,scientific emergency response and effective ecological restoration
methods have become increasingly important. Emergency response technologies,through real-time monitoring,early warning
systems,and rapid response mechanisms,effectively reduce the losses caused by disasters.Ecological restoration technologies
help restore the post-disaster environment by rehabilitating natural ecosystems and improving soil and hydrological conditions.
However,the combination of geohazard emergency response and ecological restoration technologies still faces many challenges,such
as technical integration,data sharing,and resource optimization.

Keywords
Geohazards;Emergency Response;Ecological Restoration;Technology Integration;Post-disaster Recovery
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Progress in the study on the correlation between the
occurrence forms of fluoride in soil

Guiguo Bian' Wei Lu’ Dianrong Xie’ Lingyu Li’

1. Fujian Provincial Department of Ecology and Environment, Fuzhou, Fujian, 350003, China
2. Fujian Provincial Ecological Environment Monitoring Center Station, Fuzhou, Fujian, 350000, China
3. Fujian Southeast Geological Brigade, Quanzhou, Fujian, 360021, China

Abstract

Through a statistical analysis of domestic research on the various speciation forms of fluorine in soils and the correlations among
them. It indicates that an increase in soil pH can promote the release of adsorbed fluoride and its transformation into water-soluble
fluoride. Rising concentrations of aluminum ions and hydrogen ions can also induce partial conversion of residual fluoride into water-
soluble forms. Other forms of fluorine can only be converted into one another through the intermediary action of exchange-state
fluorine. Under conditions of decreased redox potential or oxygen deficiency, Fe-Mn—bound fluoride may release free fluoride. The
proportion of residual fluorine in perfluorinated compounds is substantial, exhibiting a highly significant positive correlation between
the two.

Keywords
Soil; Fluoride; Form; Correlation
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Study on Innovative Approaches to Lightning Safety Manage-
ment in Enterprises and the Dissemination of Meteorological
Regulations: A Case Study of Xinjiang’s 10th Division

Chen Cheng
Xinjiang Production and Construction Corps 10th Division Meteorological Bureau, Beitun, Xinjiang, 836099, China

Abstract

Based on the practices of lightning protection safety work at the Meteorological Office of the 10th Division of the Xinjiang
Production and Construction Corps, this paper explores the development of an enterprise lightning protection safety management
system and innovative models for disseminating meteorological laws and regulations. By analyzing the current status of lightning
protection safety management system development, the implementation of supervisory measures, and the challenges encountered in
legal and regulatory publicity, it proposes specific countermeasures such as improving the lightning protection safety responsibility
system, innovating methods for legal and regulatory publicity, and strengthening coordinated supervision among departments.
Research shows that a combination of targeted supervision and diversified publicity can effectively enhance enterprises’ awareness
of their primary responsibility for lightning protection safety and their management levels, thereby reducing losses caused by
thunderstorm-related disasters. This paper aims to provide theoretical reference and practical experience for meteorological
departments in implementing lightning protection safety management and legal and regulatory publicity.

Keywords

lightning protection safety; enterprise management; meteorological laws and regulations; publicity innovation
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Analysis of High Concentration Organic Wastewater
Treatment Technology in Chemical Enterprises

Hu Wang
Jiangsu Haixing Chemical Co., Ltd., Yancheng, Jiangsu, 224100, China

Abstract

High-concentration organic wastewater, characterized by high organic content, complex composition, and strong toxicity, has become
a major challenge in environmental management for chemical enterprises. This paper systematically reviews mainstream treatment
technologies—including physical, chemical, and biological methods—focusing on the characteristics of such wastewater. Analysis
reveals that single-method treatment often fails to meet discharge standards, making integrated multi-technology approaches the
prevailing trend. Each technology demonstrates distinct advantages in removal efficiency, cost-effectiveness, and adaptability.
Through comparative analysis of existing solutions, the study outlines development directions for efficient and eco-friendly
wastewater treatment. Research indicates that integrated process innovation and enhanced management practices are crucial for
sustainable development in the chemical industry. This study provides theoretical foundations and practical references for achieving
harmless and resource-efficient treatment of high-concentration organic wastewater in the chemical sector.

Keywords
high concentration organic wastewater; chemical industry; wastewater treatment technology
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Application and Optimization of Water Quality Monitoring
Technology in the Treatment of Urban Black and Odorous
Water

Yuan Meng
Laohekou City Ecological Environment Monitoring Station, Xiangyang, Hubei, 441800, China

Abstract

As urban black and odorous water body remediation enters an advanced phase, precise and efficient water quality monitoring
technologies have become pivotal for pollution source tracing, project evaluation, and long-term management. Addressing practical
governance needs, this study systematically analyzes the current monitoring system’s limitations in response timeliness, spatial
coverage, and data integration. It proposes optimization pathways including establishing a “fixed-mobile-remote sensing” multi-
dimensional perception network, advancing an integrated monitoring-early warning-response mechanism, and enhancing multi-
source data fusion with operational coordination. By considering local fiscal capacity, operational sustainability, and technology
transfer efficiency, the research explores technical adaptation strategies to strengthen the monitoring system’s support for dynamic
black and odorous water body remediation.

Keywords
black and odorous water; water quality monitoring; optimization
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Research on the Deep Treatment Process of Wastewater
from Wet Desulfurization in Thermal Power Plant

Zhengjun Sang
Liaoning Datang International Shendong Thermal Power Co., Ltd., Shenyang, Liaoning, 110172, China

Abstract

The wet flue gas desulfurization (WFGD) process is widely used in China’s coal-fired power plants to achieve sulfur dioxide removal.
The accompanying wastewater is strongly alkaline and rich in dissolved sulfides, dissolved salts, and trace metal ions. The fluctuating
water volume and complex water quality pose challenges to plant-level water resource recycling and end-of-pipe discharge
control. Based on China’s power plant operation practices and recent research, this paper systematically reviews the water quality
characteristics and treatment challenges of WFGD wastewater, proposes and compares several implementable advanced treatment
pathways. It focuses on five technical routes: pretreatment, concentration and separation, membrane and electrochemical approaches,
advanced oxidation, and crystallization/curing recovery. The paper details the process layout, key operational parameters, and
operational management points for each route, aiming to provide actionable process solutions for power plants to achieve efficient
reduction and resource utilization.

Keywords

thermal power plant; wet desulphurization wastewater; advanced treatment process; investigation
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Empirical Study on Empowerment of Public Meteorological
Services by Smart Meteorological Technology

Jing Xiao
Xinjiang Uygur Autonomous Region Meteorological Service Center, Urumgqi, Xinjiang, 830002, China

Abstract

Against the backdrop of digital and intelligent convergence, smart meteorology has emerged as a pivotal direction for the
transformation of public meteorological services. The integration of artificial intelligence, big data, cloud computing, and the
Internet of Things (IoT) is driving meteorological services from information dissemination to intelligent provision, achieving refined
predictions, real-time processing, and personalized services. This paper examines the application mechanisms and outcomes of smart
meteorology systems in disaster warning, agricultural meteorology, and urban management. The study reveals that smart meteorology
significantly enhances service accuracy and social response efficiency through a “data-driven—model optimization—service
iteration” model. To achieve high-quality development in meteorological services, it is essential to strengthen data sharing, improve
platform infrastructure, and optimize public interaction mechanisms.

Keywords
smart meteorology; public meteorological service; precision supply; big data; artificial intelligence
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Causes of Wetland ecosystem degradation and restoration
and reconstruction techniques

Chao Li
Pingyin County Bureau of Industry, Information Technology and Science and Technology, Jinan, Shandong, 250400, China

Abstract

Wetlands, as one of the three major ecosystems on Earth, possess the dual characteristics of both terrestrial and aquatic ecosystems
and are hailed as the “kidneys of the Earth”, “gene banks of species” and “climate regulators”. It plays an irreplaceable ecological
role in conserving water sources, purifying water quality, regulating flood water, maintaining biodiversity and regulating regional
climate. However, with the global population growth and the acceleration of industrialization, wetland ecosystems are facing an
unprecedented degradation crisis. Problems such as sharp reduction in area, functional decline, and decreased biodiversity are
becoming increasingly prominent, posing a serious threat to regional ecological security and sustainable development. Therefore,
systematically analyzing the driving factors of wetland ecosystem degradation and exploring scientific and effective restoration and
reconstruction techniques have become one of the core topics in current ecological research, which holds significant theoretical value
and practical significance for maintaining ecological balance and ensuring ecological service functions.

Keywords
Wetland ecosystem Causes of degradation; Recovery and reconstruction technology
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Trend Analysis and Control Strategy of Urban Atmospheric
Particulate Monitoring Series

Yurong Zhou Tianxin Jin Shanshan Hu Jiani Gong
Zhejiang Qiusi Environmental Monitoring Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract

Urban particulate matter(PM)is one of the major contributors to air pollution and has significant negative effects on human health.By
monitoring the concentration,sources,and distribution of particulate matter,valuable data can be provided to support the improvement
and management of urban air quality. This paper focuses on the trend analysis and control strategies of urban atmospheric particulate
matter monitoring sequences,emphasizing the definition and classification of urban particulate matter,the development of monitoring
methods,the trend changes of monitoring data,and the impact of pollution sources.The implementation effect evaluation of control
strategies for urban particulate matter is discussed,and improved management pathways are proposed to provide scientific support for
enhancing air quality and governance efficiency.

Keywords
Urban particulate matter; Monitoring data; Trend analysis; Control strategies; Pollution source control
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Explore the quality management measures for water
quality monitoring in water environmental protection work

Xiaobo Jiang

Shaoyang Environmental Research and Information Center, Shaoyang, Hunan, 422000, China

Abstract

With the continuous deepening of water environmental pollution prevention and control work in our country, unprecedented high
requirements have been put forward for the quality of water quality monitoring work. Water quality monitoring data is not only the
fundamental basis for objectively evaluating the status of the water environment and identifying major pollution problems, but also
the direct foundation for formulating governance plans, assessing governance effectiveness and implementing environmental law
enforcement. However, in practical work, water quality monitoring involves numerous links and complex technologies. From the
layout of monitoring points, sample collection, preservation and transportation, laboratory analysis to data processing and reporting,
any oversight in any link may lead to distortion of the final data and subsequently cause decision-making deviations. Therefore,
systematically exploring and strengthening the quality management measures for water quality monitoring, and establishing a
scientific, strict and sustainable quality assurance system, has become a key task that urgently needs to be deepened and implemented
in the current field of water environmental protection. Its significance is self-evident.

Keywords

water environment protection; water quality monitoring; principles; quality management measures
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Analysis of monitoring technology of heavy metal pollution
in farmland soil

Xudong Zheng
Hebei PONY Testing Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract

With the advancement of modern society, accelerated urbanization, and industrialization, issues such as industrial waste emissions,
excessive use of pesticides and fertilizers, and domestic waste pollution have led to increasingly severe heavy metal contamination
in farmland soil, severely hindering crop growth. Therefore, relevant authorities should enhance soil heavy metal monitoring, adopt
appropriate monitoring technologies, and develop feasible remediation plans to ensure smooth agricultural production. This article
analyzes key technical aspects of farmland soil heavy metal pollution control, proposes targeted soil remediation solutions, optimizes
soil restoration techniques, thereby improving soil quality, ensuring food security, and promoting the sustainable development of
modern agriculture.

Keywords
farmland soil; heavy metal pollution; monitoring technology
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Design of Domestic Sewage Treatment Scheme in

Pengliuzuo Village of Xinji City, Hebei Province

Huixian Zhang
Hebei PONY Testing Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract

Rural wastewater management constitutes a vital component of rural ecological environment construction and a crucial element
in building a healthy, sustainable society. Currently, China is undergoing a critical phase of accelerating development model
transformation, optimizing economic structures, and shifting growth drivers, which imposes higher demands on rural ecological
environment construction. Therefore, guided by the Scientific Outlook on Development, establishing a healthy, sustainable society
requires prioritizing and strengthening rural wastewater management. This study, conducted in the context of new rural construction
and aligned with the national initiative to build beautiful villages, focuses on Pengliuzuo Village in Xinji City, Shijiazhuang, Hebei
Province. Addressing the wastewater treatment challenges and pollution issues caused by sewage in the village, this research
proposes a scientifically sound wastewater treatment solution. The A2/0O+ constructed wetland process is selected for wastewater
treatment in Pengliuzuo Village, with the treated water being reused for village landscaping and livestock farming, thereby achieving
the regeneration and reuse of rural water resources.

Keywords
domestic sewage; scheme design; constructed wetland
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Research on Process Parameters of Centrifugal Dewatering
System for New Construction Sludge

Zhiwei Chen
Shanghai Municipal Engineering Design Institute (Group) Co., Ltd., Shanghai, 200082, China

Abstract

In wastewater treatment processes, sludge as a by-product not only contains substantial amounts of heavy metals, pathogenic
microorganisms, and other hazardous substances but also exhibits poor stability, prone to spoilage, fermentation, and foul odors,
posing significant environmental risks. Therefore, it is imperative to dispose of these sludges promptly, effectively, and properly to
prevent environmental contamination. Sludge dewatering and drying constitute a critical phase in the entire sludge carbonization
treatment process, where the quality of dewatering directly impacts the energy consumption and efficiency of the carbonization
process. This project employs centrifugal dewatering machines as the primary stage for sludge dewatering. The resulting sludge
serves as the material foundation for subsequent drying and carbonization processes, playing a pivotal role. Consequently, this
paper investigates the process parameters for the centrifugal dewatering section of the sludge dewatering and drying system in the
wastewater treatment plant.

Keywords
Sewage treatment; Sludge centrifugal dewatering system; Process parameters; Commissioning
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TEFZH 2800rpm ) 5 EMIAS OIS AIREE R H H &5

60

(LR MEINERTSOL T Rl sl R, EOHLAY
AR M SR EIBIRTR SRR, AR UL
FIBHRES, SRR E LR 1A A, B0l
P & A — M B RHE, /T Smm/s HIEHR ) s fy
B TE 2 2600pm J5, B BEHEHIT AT, &
GeRt H DR INES

2025/04/24 Thu_16:11

(E1)

5.4 TiRB LK R G EREE RN IE AR SEIAT

RS THABITIE, Tl HEWEHE N IE/K IR,
RIEH AR, FERMIEREIR (FSlRRIER
) 5 X R EAT—BE = ASEETLUET, 55
Az BOWUEEE, B ONUESHER S ER PAM 2575 .
HETE O FERC R, TEREREX A, §HHEN
R Re S ERAD . BRI TR R T
BEONSNE, HIERSE@EE EH SRIEE SRR
PERE, TESTRIEEAZE SN AR S R TR = O
TIRECRILEE T EARAFEER ) , B0 TE R AR
PAM JIZGE R T 2RI % o AR TR O™ BB FERE,
A T PAM 25T I A S 3%, [ARE IR IR S
30Hz ( MR EN 1.43m¥/h) , X BEEEmE AL T 5 e Xt 17
() PAM ¥ 5lliScine k2] T 8.58KG/T; R TItkane fo ARl g%
EUHUHEKE LSRR MIR, JKEHoBiH . S, Bk
NE.



EEEINMERE - £06% - F 128 - 2025F 12 B

{HRE BR THU R RIREAAAE— TR IR, Bk
i B, #EE PAM 2G5 A s IR B AR A RO ek T i
TERIIRIRE, (Eh R REXS 2GR DR, SEMII E RT3k as ,
B DAFRA AT DL 4 A% PAM 257 f3E e . B IR
PAM ZGI IR %, HRFETM B O LHEKE LB /K
POV, RN 25 ZR A 2% &= 25Hz (& 2 iR ) B
BEUOMUHEK O HIZKIES « (o, R, nggmeEn
1.18m*h (P74 PAM #55 3.54KG/h ) , 4T 15 iz
2455 7.08KG/T.

BERAF AN O RIS, &I HHS
TEBHE, HPERIEE 2 % 2.5rpm, [FEESH T2 5 TR
Jedt, MinhnbEs R ER

TEONHEE IR ERE O BURRE, S & K E A
79.39% (NLEI3) , AT EVSIRES DK 28077 57K
< 80% HIER (FEHHI5IRA L IRERE . A&
EDK ), e R e OIS, DUEEHRE R
MIRERE SEHR IO Ao

(E3)

6 i HIL
75 BB EIR IS AOFER B, 3K PAM BRI R

50Hz, ULt PAM JNZ5jie k2] T 2.24m¥h ( R PAM 35
FEIE A 6.72kg/h ) , {F1Z THVT, S5ZVCldrya]{#E 0]
HE & B IR PRI i AR i A 47.37mYh (L 2ER 2
FFEEIIRZR ) 29Hz ) , A 32m*h HAEEE 4, nlicit
T IXAEF=EEK

7 ZFRASHNTRAKELNES

M5 OIK RGEKS, PAM IR IYIFTI&—
MRAROIIZEL, M5 IEReR (BigBig ) SGEn
e & B

RIS R T H, Ik IEIEES, e O
AR TR B RERE I [AIB BT RS e, (Lol Ts
PAM JIlIZ5E, 24 PAM JNZ5 it EA e R B 25 i T3
M CEfRIAZEEAL: s RN EEIF AR TR
B (BREREH TR T SERAERRA: ART
fEE AR T (E R B EmE e S, BOR
BEEZ ) o

TEHE ST E R IT T, MBS O A TR RRRE
X HEE BITESUERAER, TR LSBT EIHTT PAM N2y
B, $25 PAM NZGE, EOALAHITE S =g, (HRzE
EORNRI AN PAM HUSEINE:, BESRIERRZGTIRITR %

8 Bk

eh»=[
1STE N E A5 KR ) —3R, H=m e g,
Wi 2020 4 7 HEZRARFEEEIECA A (AR
157K AR A MEAR RS IS e T 22 ) L T SR Nttt
ISl EFME ERTIRACFI R, 15T R AAL R T Z g
Pk, BAWURBETREREE (YT EnS ) - E
TRIEAFI RIS, S5 YRTHRE R A RER AR S
FE TR TPl s R FRSR S0 Riisle, RILMAERE
FEEZELE, — MERRRITFISTEN/K RSN TSR T Z
SRUEARR EE (578 /KRR BHEEEIRIR S
THEER) , T OIKAGNEA BRIV R TS TEIKCE:
B, Bkt s eI E ok 25, Bl
UOS TEETSTR T el T2 EOIK A0 L 255
TAEUERAFEZ X, ¥WEEY RE5IE R H K T
2R RS —E RN R SRR ER.
S 3k
[11 SAHET7T TIEREGREGE . dERARBCREITIF
[E25 7K HEZK.2005,(8)
[2] XI5 305 A, A R SR 5 /K AR RS A S S TR
IIAZERIR I TTRESERMR.2022,(12)
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Comparison of soil pollution risk under different land use
types

Xiaomeng Li
Hebei Bairun Environmental Testing Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract

With the acceleration of urbanization and industrialization,the impact of land use types on soil pollution has become increasingly
significant. There are significant differences in the risk of soil pollution under different land use types.The pollution sources,types of
pollutants,and pollution levels vary across agricultural land,industrial land,and urban construction land,which directly affect the health
of the soil and the quality of the environment.This paper compares the risks of soil pollution under different land use types,analyzes
the pollution characteristics,sources,and distribution of pollutants for each land type,evaluates the degree of soil pollution risk,and
discusses corresponding remediation measures.

Keywords
Land use types;Soil pollution;Pollution risks;Remediation measures;Risk assessment

ANE) 3t SR BT 15275 XU PE 3%
& ]
FTCETEERERIR A BRAT], thE - AL A5 050000

wm =
ML T AL AR 0 e TALALE R, EHAVA R A LRF RGP B RAZEF, AR IBAMELT, 2T EGRE
BERFEEZF . RLR, TLJAFRTEBING TR FRODFEARG FREERMR, LxPrad Lk
FRAARIL R E . ATGBL AT RE LA A R AT L5 ey IR HATIA, 2T B LA Ldah 5 o iE, FRMk
BAFL A, 4T LG RO RIAZE, R T 48R 096 B4,

ES 5|
AR EA, BIEFYE,; FENE; SHEBE; NeFE

15|18

+BESIE R Y 2 BRI R Y R, bR
ERAHR RS T, SRR GENHEE
2R, WEGSRFOPEERE, Rl TR
KO RISk T R A0S SR, foll Fik = SR
25, (IS E T, TSR E SR . (e
BV EYIRAOTE Y, TR P 5 P e U
W 15 KSR, XS KR E R R
SN R, R AR SRR AR, TR
-+ ORI A SR, S TRl A T 5 44
PRI S R T,

[EH=A] Z=88EF (1993-) , &, PEUILEREA,
AR, TIM, MNEIERIIAERIAR

62

2 TihF BT + 8T AR
21 R A HIET RN KPEME LR E
B
Al M O 49875 G B ph o B FRALAR . 2GRk
s k. KE BRI 20 S50 . S TR E+
B RORE, @S IROBR R s, B 1
B EIREE 2R . RHAESEZMMEX I, dEm%.
TP CE (R IR R ), SR IR R B 55
1o ARZGHIFRE NS T30 AEWIEE RE IS AR, Hald
B, SR A RS IERE
22 T At tIESEMNETERFESBERESW
TV A 3 R BORIR T Tk . B S HE
FEAR T EE AR, E4E (g, . i) F0EdL
TSR R IS IR, X5 g LA TRIR A BN
R, MELLEN BRI R . AR R s B M 2
SN RIS AR E , ISR eI R AGEE, 15K
HE RIS, O, XS e e AN



ESSINMERSE - 5065 - £ 128 - 2025 F£ 12 A

LRSI, SHEFRERA IR AR AR, Tl
FIHBR 85 R A 58 R AR, B a R Y
e fnEmiEE EoR Y,
2.3 Wiz At TR & T SRIES IR R0

PTTIEER FIHOITS BRI ) 20, R AR
B ARG E L TAVHRR . B R AR R
BEkE, dkie. TERSE, SR ESBENEFED, X
RRi5Hs MEAL, SRR, TS KRR A HE B R T
THESEY, UHRART AR EL, RS EE
F L3, ERETEEII R L A
ARDIRTAVMIESY, RHEEESRGH, R
U TR M, IS | FFE RIS AR R S
3 AR AEE TR WHIKIRES 5 H
3.1 st + BT RMBSRIE. FBEBRS=E
S IHFE

R R LIS R EERIF TR 2. (AR
AR BRFFPIRIHENT . REGIRE W LI 3 A R
FRPERY, SHEZGRIEL . HEREDUSAR BRI RIS UG o
R HEEICE B RS OL P BRI R, Rl
TERREER R, IR BRI TER. 558
HRZKSE ., R EREFEERY BERERGE, THREK
HEREL , TSItk AR AR S, Al A
VSR R AARSRINZTIN:, SR A2 Sl 5
H, SAAREREEE A KimRE) . Rl SR ARl A
RIS, SRR AE A i 5
MUK, V544 Rl Rl 57K Hm At
32 T Az yE, REREELERHNS
il BN

T EIE SRR B e, TRaFEESE (0
LW W) L BV E (InEHI5)E ) ATEHEY
XU QU BRI T Tl Bk . B SAHER A M Tl A
BESEIRHE A 408 . ERJEsguEE Sihe. .
RABAE ST ARSS, TEXEEHIX, . SRS EEAIRE
i THRE. EXit, E¢ERARORNERIEN RN
e, sEBIWE R TR R KR Tllds
T == [AITIE SIS 3R A B AR, (SRWIIRETE
I, TR RS RIS . b, 15
QIR AT ANz, EaEnI e R R AR
FERPTRR, 0 TR R
3.3 WHEEAMISREYNFESRIE, REEL
R R

SR TS R R 20, ARSI E
HeR . SR AN SRR E TR 55
Yo BERUREHRERIR R E S A O, . iR EEY
J5T, BEEEESUIE TR AOHERE , XS5 Rl A 3

SR PR S By BB 2 SR RORFIE, 5
YRl Z H i Ay, B s Aem i S rpEfEr Tl
BCRAIHBRI s A, AL s e S e B 5 /K HE
BRI S R TS 34 B2 24F , Bk Limaksh,
SIS RNIE TR R 1 AT RE S5 A — IRy L. 15
JeE LR RN IE RV RSB R, TR
WIS R R I X P

4 A i F) 8T RS LB E R
4.1 RN At 5 Tl 3 1 35875 L KU 3t b
FAEEI R X B TIRIE N, ESESER
LT T, (EERX L Cd 71 Pb IR E A s
o DIEASH A, Hiib1IEh cd S &#E5T 0.5 mg/kg,
Pb 212 25 mg/kg. XFHUAERIALE e Tl X BT 1358,
Cd, Pb, Cu, Zn EFHEESENHERA TSRS 12, £
TREAR Cd HOTBAE A S RBEHE G 1T 200, BB EA SN
IAEHGA T 288.83, oYy EEE WE S TR AR, Tk
FiHb 38 Cd 5 v AR, Pb k2, ifi Cu. Zn. NiH#
BISGYEISHSEHE R ZMS R FETRETIE, 1
Al ROKETRS, IR A SR, AL A, T
SR % | IR SIS G
RS
4.2 T At S 1% A it T 185 L e Xtk
AL T FH D H IR R R, ESEEG
JeAfE, FTALX IR T Cd R 5 34550
41.22, Pb Hi5EWEECH 0.80, Cu. Zn. Ni B5YEEE
EEEFAE . B SRBE TR, %X 29 56.25%
BIREAR YR EEfEEE, 43.75% BIREA S Ea T, Sit
AL, ERAC S R AR (AREIERX X, Tk
BHESGE X . BREPXSE) T EEENT, E4E
SEEEMET TIVX, CdAlPb @i kTRl T iy
Yul, (BENSYZIR051E (PAHs ) FHEL AN
(VOCs) B8 Mo (E—uEHMRX bk, PAHs IREEIKE
5-10 mg/kg, FEHHEHG NG AREZM . i Eid A
JUIRARINRN B 2, BHLSTHISEERE D, I55E AR
TV MRS, (HERE . SEEEUMEEE, &K
HHERS SRR KB A2
4.3 M A ST & 1% A T35 R X3 b
FAbERA A, E&EGRDERKRE, ZSEFEAR
HCd. Pb. Cu. Zn FHEEESERRENGTHEELLT,
(BFEERISHAIE, RZGFEMHX, Cd 1 Pb HHirE%,
A FRABREME AR H Cd & & B IRERIAMIE S5 7K g
SEREM. 52, WiES ARSI ST
KX TS REB L5 28R RRIER. ESEEH
BRI TAVX ™8, {HPb. Zn ZE4- B Mk B slng
=T R, A LS E4an PAHs . VOCs FIFEEfER

63



ESEMERE - £ 065 - F 128 - 2025 F 12 A

o B GFIE. (E— IR ik, PAHS K EZRE I
1529 8 mg/kg, APITHNERIEH . AR5 RE A RIFR
HEREHHER, T s geom . K2R,

EWASRE, RS AR T 5 G B A —E s T Ll
FiIHb, (EAREAO M, (SHESRIE R g IR R, 1
MEEENHI RS ERAE, HEIE 1.

FR1UAEERBAERAM (RILAM ) BIINESELE

w10 S i Cd (mg/kg) Pb (mg/kg)
RV 0.2 15.4
T kAt 15 205
IerhERiR At 08 10.2
RdvAiE (I6AR) 0.1 14.0
bz (Fak) 0.6 12.3

5 RE i F] LB BT LGB
5.1 R A5 818 R B

Al FAHT S YA TR AR OE TR D Al b S S A
FEBRACAERIAR 2, B B R, I DURIREER IR
MU R B, B TS YIRE . PSRRI, K
HERE T DA(E - 358 O ZORBE /D 20%-30%. SLFT, #E
AR, SRl AR, W E e
H, BeEHEAELINE. EEE . AEESFE AN
bR A EYR, RE R fERE. Blhn, i
X R HARMEDMESHEDRSBE R, Bt
R YR IR R R E T Sl . N, ST R,
B a VLR S R AR A s IR, e E
RIBEREN.
5.2 Tk Fthi5 4 TR SRR

Tk AR5 G e HE R T E & mAE IS
IR AbERE R . WERIBE T, nEEEUE ARV hiR
%, e RS IS YA IR IR . fEHEE R
TEERRRALTE . AR FANFESE, REVSRFIR TR A F WY
HYIRTRIRNE . W T ESEGSE, HRER, faetfEt
BRBEA /D ESIROFSIE, THEA. H. 5E
SEISH RO I, I E SRR AT IR
30%-50%. AEMEE AR NFI Ykl . FEt
HEh s g, EERSY TAVRX BUS RIS, B hnis
FEYuERE] . AN EFE R, REASTER L |
AR DTS GHER,  MITEEE T S 9 I D Bl
5.3 WM EIZ AT AR R

T4 A 5 YA PR A SRS SR R A B S A FRFIK
HISYHIA AT T« BRI AR TS R A2 R 5
i, SUHEEESUERL 2 L [EISCRI A A O R Z FERTHE
R, RENS A RO TSR A . W AETETS KL
HhEXEE, WERTHKAS, RABEEERME

64

Cu (mg/kg) Zn (mg/kg) EEESRRIEE (RD)
28.9 69.4 18.53
33.2 80.2 45.23
256 60.3 25.16
203 55.1 12.44
225 58.9 22.57

PARARENE/KS%, A TR A e - a5 et
FEo RN, TEHEEROR, ntIERSIHSCERN S R
S, REVSHER TR EERES, BUDISEWIN R IS
JUATRATREBUN NGRS E DR, Rl @ ERE AR KR
I, SEBhE AR, W% IR S, IS, RAIZ
BRI AR AN L TR, RE0S B HOIT AT
R, Wi AR I R

6 &5iE

TR A - R 28 AR s Qe XS I ER AR o HT
A TRT LB B R . Al PR T i I 75 G
B EURE S, RV P = ZE B ARRIRZG RO SRR, V554
RERAEE, (BRIAERENERDSS DR ES RG0S
B E AR Tl A E S EAE LIS SN E
B, I5RREERROA M E HIGTEAEEARK; iTEA FHY
ISYURSHE, 153G e, AP =,
JSHAIRE H 228 o FN X EE AR Y5 BYXS:, SRERFRY
TG E S R L, AIRRGEEIE . ARl e
SRR A%, DOsD> 855y, RS 11 fER.

S 230

[1] 2, B HH A RO, (AR RZT P SRS 2 TR [E] - MR R 5 2
K+ E SRS Y SIS DUTRNRGEAK 2L
KR T LD — R GRAPAME & TR A FI[I]. IR T, 2023,
37(06):1655-1664.

[2] SKFEFE.FE DR E R A R R 13 s =
ZINTFIG S B IE M XSG PO D] S 3 S R sl
522022

[3] FUEtE, SAE R IR DO, SE A7 R, 2 A MR, i A0 AR Y
R A= BRI S B A 38 88 < S5 Bl S RS AN 0] R85 i
PR 5F#,2021,13(05):100-108

[4] i INE AR SR AR 11980 R EUR A H 5 B
R AR AL R, 2015,47(04):83-87.



ESSNERS - 5065 - £ 128 - 2025 F£ 12 A

DOI: https://doi.org/10.12349/ees.v6i12.8504

Application analysis of intelligent remote sensing technology
in monitoring ecological restoration of mines

Libin Hao

Inner Mongolia Huansen Environmental Protection Technology Co., Ltd., Hohhot, Inner Mongolia, 010000, China

Abstract

With the growing awareness of ecological environmental protection,mine ecological restoration has become an important topic in
environmental governance.Traditional monitoring methods for mine ecological restoration face issues such as low efficiency and
incomplete data.In contrast,smart remote sensing technology,with its high efficiency,comprehensiveness,and precision,has become
an effective tool for monitoring mine ecological restoration.Smart remote sensing technology captures surface information of mining
areas through high-resolution remote sensing imagery,and,combined with artificial intelligence technology,analyzes remote sensing
data to provide scientific evidence for evaluating the effectiveness of mine ecological restoration.
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Smart remote sensing technology;mine ecological restoration;remote sensing imagery;data analysis;environmental monitoring
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Research on the Collaborative Path of Composite Pollution
Control in Industrial Agglomeration Areas

Jinfang Wu
Inner Mongolia Huansen Environmental Protection Technology Co., Ltd., Hohhot, Inner Mongolia, 010000, China

Abstract

With the continuous advancement of industrialization,industrial agglomeration areas are facing increasingly severe composite
pollution problems.Due to the complexity of pollution sources and the diversity of pollutants,the difficulty of remediation is
gradually increasing.Addressing composite pollution requires the integration of various remediation technologies,policies,and
management measures to achieve comprehensive pollutant control and ecological restoration.This paper analyzes the characteristics
of composite pollution in industrial agglomeration areas and explores its causes and collaborative pathways for remediation.The
study highlights that cross-sectoral,industrial chain,and technology-policy synergies are key to improving remediation efficiency.
Establishing collaborative governance mechanisms and optimizing resource allocation can effectively enhance pollution control
outcomes,providing technical support and a theoretical basis for the sustainable development of industrial agglomeration areas.

Keywords
industrial agglomeration areas;composite pollution;collaborative governance;pollution control;ecological restoration
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Exploring the development direction of environmental
impact assessment

Yingying Zhang
Suzhou Lupeng Environmental Protection Technology Co., Ltd., Suzhou, Jiangsu, 215200, China

Abstract

As one of the core systems in ecological and environmental protection, Environmental Impact Assessment (EIA) plays a crucial
role in coordinating the relationship between economic development and ecological conservation. With global environmental
issues becoming increasingly complex, technological means continuously innovating, and policy systems gradually improving,
EIA is facing new development opportunities and challenges. Based on the current implementation status of the EIA system, this
paper systematically analyzes its development bottlenecks and improvement paths from four dimensions: technological innovation,
institutional optimization, regional coordination, and public participation. By combining typical cases and data charts, it reveals
existing shortcomings and proposes development directions such as intelligent evaluation, full-life cycle supervision, cross-regional
coordination, and digital public participation. This aims to provide theoretical reference and practical insights for the improvement
and upgrading of the EIA system, thereby contributing to the construction of an ecological civilization and the realization of
sustainable development goals.

Keywords
Environmental Impact Assessment; Development Direction; Intelligence; Full Life Cycle Supervision
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Practice and Optimization of Environmental Impact
Assessment in Industrial Project Decision-making

LanlanYang

Hangzhou Yida Environmental Protection Technology Consulting Service Co., Ltd., Hangzhou, Zhejiang, 310000, China
Abstract

As a vital decision-making tool, Environmental Impact Assessment (EIA) is extensively applied in industrial projects to safeguard
environmental protection and sustainable development. With the advancement of industrialization, EIA’s significance has grown
increasingly prominent, not only identifying potential environmental risks but also providing scientific foundations for project
optimization and implementation. This paper begins with the fundamental concepts of EIA, analyzes practical challenges in

industrial project decision-making, and explores how to optimize evaluation mechanisms through technological innovation, process
improvements, and legal safeguards, thereby better promoting green development in industrial projects.

Keywords
environmental impact assessment; industrial projects; decision support; optimization strategies; green development
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The Application of Digital Technology in Forestry Resource
Management and Sustainable Operation

Yin Li

Tulihe Forest Industry Co., Ltd., Inner Mongolia Daxing ‘anling Forest Industry Group, Hulun Buir, Inner Mongolia,
022150, China

Abstract

With the increasing demand for the protection of forestry resources and sustainable management, the application of digital
technology in forestry management has gradually become an important means to enhance the level of scientific governance. This
article systematically analyzes the application value of digital technology in forest resource investigation, ecological monitoring,
risk early warning and business optimization, emphasizing the realization of precise, dynamic and intelligent forestry management
through means such as remote sensing, unmanned aerial vehicles, the Internet of Things and artificial intelligence. At the same time,
in light of the current problems existing in forestry management, such as insufficient ecological monitoring capabilities, fragmented
resource information, difficulty in coordinating business entities, and a shortage of professional talents, The strategy of building a
dynamic intelligent monitoring platform, promoting the integration of resource information, strengthening multi-subject collaborative
governance and enhancing the application capacity of technology is proposed, aiming to provide technical support and institutional
guarantee for achieving the goals of ecological civilization construction and green development.

Keywords
Digital technology; Forestry resource management; Sustainable operation
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Abstract

With the acceleration of urbanization and industrialization, urban groundwater, as a strategic water resource, has become increasingly
important both ecologically and in terms of supply value. However, its pollution problem is becoming more severe, exhibiting
complex pollution characteristics such as ‘wide range, diverse types, high severity, and difficult remediation,’ directly threatening
drinking water safety and sustainable urban development. Based on the current status and causative mechanisms of urban
groundwater pollution in China, this paper systematically reviews the application scenarios and suitability of physical, chemical,
biological, and combined remediation technologies. It provides an in-depth analysis of the core challenges in current governance,
including policy systems, technological research and development, regulatory mechanisms, and funding support. Furthermore, it
establishes an integrated governance framework of ‘source prevention - process interception - end-point remediation - long-term
control’ and proposes differentiated and precise remediation pathways, offering theoretical support and practical guidance for urban
groundwater pollution management in China.
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urban groundwater; pollution remediation; management approaches; long-term control; complex pollution
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Optimization of Chromatographic Conditions for Determination
of Atrazine in Drinking Water by High Performance Liquid
Chromatography

Mengyao Li
Tongling Ecological Environment Monitoring Center, Tongling, Anhui, 244100, China

Abstract

This article focuses on the detection needs of atrazine residues in drinking water. Based on the existing high-performance liquid
chromatography equipment, the pre-treatment and chromatographic analysis conditions were systematically optimized. Using
dichloromethane liquid-liquid extraction combined with nitrogen blowing concentration, effectively enriching trace target substances
and reducing matrix interference; ODS C18 reverse phase column was used for chromatographic separation, and methanol water was
used as the mobile phase to achieve good peak shape behavior at a column temperature of 40°C and a flow rate of 1.0 mL/min. The
method was detected at a wavelength of 225 nm, with a linear range of 0-1.0 p g/mL (1=0.9997), a low detection limit of 0.07 pg/L,
and a stable spiked recovery rate of 94.0%~110%. This indicates that the method has good sensitivity, accuracy, and precision, and
the organic proportion in the mobile phase is relatively low, fully meeting the monitoring requirements of the “Sanitary Standards for
Drinking Water” (GB 5749-2022) for atrazine limits, and has good promotion value.

Keywords
high-performance liquid chromatography; Atrazine; drinking water; optimize
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Research on Environmental Impact Assessment of Mineral

Development under the Constraint of Ecological Protection
Red Line

Jia Zhang' Wen Li’

1. Jiangsu Zhihong Environmental Protection Technology Co., Ltd., Nanjing, Jiangsu, 210000, China
2. Nanjing Haosheng Environmental Protection Technology Co., Ltd., Changzhou, Jiangsu, 213000, China

Abstract

This study systematically analyzes the conflict dimensions between mineral exploitation and ecological protection redlines,
establishing a three-tiered environmental assessment framework (Target-Criteria-Indicator). By integrating Analytic Hierarchy
Process (AHP) and entropy weighting for indicator weighting, combined with fuzzy comprehensive evaluation and matter-element
extension methods, the research develops a closed-loop assessment process. The study also proposes a multi-model coupling
framework for environmental impact prediction and differentiated scenarios, offering comprehensive solutions including source
layout optimization, process technology integration, and long-term regulatory coordination. These findings enhance the theoretical
foundation of mandatory environmental assessments, providing technical support for the coordinated development of mineral
exploitation and ecological conservation redlines.

Keywords
ecological protection red line; mineral exploitation; environmental impact assessment
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Characteristics of VOC Emission from Dyeing Waste Gas
and Construction of Environmental Assessment Model

Xiaolang Su
Hangzhou Jintian Engineering Design and Consulting Co., Ltd., Hangzhou, Zhejiang, 311200, China

Abstract

To achieve precise control of volatile organic compounds (VOC) emissions in the textile dyeing industry, this study systematically
analyzed VOC emission characteristics across the entire production process using 120 sets of field data from three representative
enterprises in the Yangtze River Delta region. The research identified key emission sources and dominant components in pretreatment,
dyeing, and post-processing stages. A three-tiered environmental assessment model integrating source strength accounting, diffusion
simulation, and risk evaluation was developed, incorporating process emission coefficients and meteorological correction factors to
optimize model parameters. Case validation demonstrated that the model achieved a prediction error of < 8.3% for characteristic
pollutants such as benzene series compounds and formaldehyde, representing a 12.6% improvement in accuracy over the traditional
AERMOD model. The findings provide quantitative evidence for VOC control strategies and environmental assessment approvals in
the dyeing industry, facilitating the industry’s transition to “precision pollution control and scientific pollution management”.

Keywords
dyeing waste gas; VOC; emission characteristics; EIA model; construction
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Optimization of Soil Pollution Damage Assessment Methods
Based on Ecological Restoration Goals

Can Wang Yuting Zhang

Abstract

With the increasing emphasis on ecological restoration goals,the scientific accuracy and precision of soil pollution damage assessment
have become key issues in the field of environmental protection.Soil pollution not only affects the stability of ecosystems but also
poses potential threats to human health. Therefore,establishing a soil pollution damage assessment method based on ecological
restoration goals is of paramount importance.This paper analyzes the current methods of soil pollution damage assessment and their
limitations,and proposes optimization strategies based on ecological restoration goals.By establishing a multidimensional evaluation
framework, it integrates ecological restoration goals into soil pollution damage assessment,exploring strategies to improve evaluation
accuracy,data utilization efficiency,and policy support.This research helps provide scientific basis for soil pollution remediation
decisions and promotes innovation and application of environmental restoration technologies.

Keywords
ecological restoration goals;soil pollution;damage assessment;evaluation standards;remediation technologies
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Abstract

Biodiversity damage identification and assessment is a crucial aspect of ecological environmental protection,aiming to evaluate the
loss of ecosystem services and its impact on biological communities and species diversity.With the intensification of environmental
pollution,climate change,and human activities,biodiversity faces severe challenges.Timely and accurate damage identification and
assessment are of significant scientific and practical value.This paper discusses the technical framework for biodiversity damage
identification and assessment,including methods such as remote sensing monitoring,species diversity indices,and ecological risk
models.It also analyzes both domestic and international assessment standards and key indicators.Through case study analysis,the
paper reveals typical manifestations of biodiversity damage and evaluation pathways.Finally,it proposes future directions for
technological innovation and interdisciplinary integration to promote the scientific,systematic,and efficient protection of biodiversity.
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biodiversity;damage identification;assessment technology;ecological monitoring;remote sensing technology
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When Ecology Meets the Book of Changes-Interpretation
of Ecological Factor System Based on Bagua Model

Yu Chen
Heilongjiang Provincial Museum, Nangang District, Harbin, Heilongjiang, 150001, China

Abstract

This study aims to establish an interdisciplinary dialogue bridge between the philosophy of the *I Ching* and modern ecology.
The core methodology involves creatively mapping the Bagua symbol system to key ecological factors, then simulating complex
system states resulting from the interaction of multiple ecological factors through the hexagram structures and line changes of the
sixty-four hexagrams. The paper first elucidates the intrinsic alignment between the *I Ching* ‘s holistic view, dynamic equilibrium
concept, and the ecological theories of holism and systems ecology. It then develops a core Bagua-ecological-factor correspondence
model, selects representative hexagrams to demonstrate their explanatory potential in interpreting ecological stability, succession,
disturbance, and restoration phenomena, and finally explores the model’s implications for understanding ecosystem complexity and
ecological governance. This research provides an Eastern-systemic thinking-based meta-theoretical perspective for ecological theory.

Keywords
Ecosystem; Ecological factors; System thinking; The Book of Changes; Bagua model; Dynamic equilibrium
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Soil Environmental Quality Assessment and Ecological
Restoration Strategy

Kemeng Xu Dongdong Zhou
Wuhan Zhihuiyuan Environmental Protection Technology Co., Ltd., Wuhan, Hubei, 430000, China

Abstract

As a vital component of terrestrial ecosystems, soil environmental quality is crucial for ecological security and sustainable
development. Recent human activities have exacerbated soil pollution, posing threats to agricultural productivity, ecosystem
stability, and public health. This study systematically examines major soil contamination types and their causes, analyzes current
environmental conditions, and highlights the primary impacts of heavy metals and organic pollutants. By evaluating existing
assessment standards and changes in soil physicochemical properties, the research proposes scientific evaluation frameworks and
underscores the importance of establishing comprehensive indicator systems and monitoring networks to enhance management
practices. The paper synthesizes ecological restoration theories, evaluates typical remediation technologies (including plant-based,
microbial, and physicochemical approaches), clarifies their applicability and effectiveness, and discusses critical considerations for
ecological function restoration and long-term management mechanisms. Findings indicate that rigorous evaluation and integrated
remediation strategies are essential for safeguarding soil resources and advancing green development.

Keywords

soil environmental quality; ecological restoration; soil pollution; evaluation system; restoration technology
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Study on Growth and Reproductive Performance of
Salmon under Ecological Culture Mode

Ziyuan Wang Fuqiang Teng Tao Wang Shudao Huang Fengtai An
Rizhao Zhongbang Aquatic Science and Technology Co., Ltd., Rizhao, Shandong, 276805, China

Abstract

This study systematically investigates the impact mechanisms of ecological aquaculture on salmon growth and reproductive
performance, focusing on key aspects including environmental improvement, nutritional regulation, stocking density optimization,
and stress management. By establishing simulated natural aquatic ecosystems, implementing precision nutrition strategies, and
refining farming management protocols, the research analyzes how ecological practices influence critical indicators such as growth
rates, physical condition, gonadal development, and reproductive success. The findings demonstrate the correlation between
ecological factors and salmon physiological metabolism and reproductive functions. The results indicate that ecological aquaculture
can enhance survival environments, reduce stress levels, improve nutrient utilization efficiency, and optimize growth and reproductive
performance. This provides theoretical foundations and technical references for the green transition of salmon farming industries,
improving quality and efficiency while promoting the co-development of ecological and economic benefits.

Keywords
ecological aquaculture model; salmon growth; reproductive performance
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Innovation of Ecological Environment Governance and
Analysis of Carbon Emission Management under the
Guidance of Dual Carbon

Shu Jiang

Shandong Provincial Environmental Science Research Institute Co., Ltd., Jinan, Shandong, 250109, China

Abstract

The “dual carbon” goals have established a strategic framework for China’s ecological governance restructuring and carbon
emission management modernization. This study examines the synergistic relationship between environmental governance and
carbon management within the dual carbon strategy, demonstrating how these objectives reshape ecological governance, highlight
carbon management’s central role, and reveal their intrinsic coordination mechanisms. Building on this analysis, the paper proposes
three-dimensional pathways for ecological governance innovation—transforming governance philosophies, optimizing stakeholder
structures, and establishing institutional mechanisms. Furthermore, it develops a comprehensive optimization strategy for carbon
emissions across three dimensions: source control, process supervision, and end-of-pipe offsetting, providing theoretical references
for advancing coordinated environmental governance and carbon management under the dual carbon framework.

Keywords
ecological environment; “dual carbon” strategy; governance innovation; mechanism system
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Analysis of Key Points of Environmental Electromagnetic
Radiation Monitoring

Fuguang Tan

Lijiang Institute of Environmental Science (Lijiang Radiation Environmental Monitoring Station) Lijiang, Yunnan,
674100, China

Abstract

With the advancement of science and technology, the continuous improvement of informatization has led to a complex and ever-
changing electromagnetic environment, resulting in a steady increase in electromagnetic radiation levels. In this context, monitoring
the electromagnetic environment and understanding radiation intensity have become crucial for social development. Relevant
personnel need to integrate regional environmental factors and sources of electromagnetic radiation, employing appropriate
monitoring technologies to collect data, thereby supporting the improvement of the electromagnetic environment monitoring system.
This article begins with an analysis of regional environmental electromagnetic radiation, combines literature reviews to thoroughly
examine the characteristics of electromagnetic radiation impacts, and then, based on China’s existing standards and monitoring
practices, analyzes key monitoring aspects to provide recommendations for current electromagnetic radiation monitoring.

Keywords
regional environment; electromagnetic radiation; analysis
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Analysis of Atmospheric Environmental Pollution Monitoring
and Environmental Protection Methods

Chunjuan Long
Ecological Environment Monitoring Station of Liangping District Chongqing City, Chongqing, 405200, China

Abstract

Against the backdrop of modern industrial development, air pollution has become increasingly severe, causing serious phenomena
such as smog, acid rain, and ozone layer depletion. These issues not only disrupt ecological balance but also threaten human health,
posing significant challenges to sustainable human development. Therefore, relevant authorities must strengthen air pollution
monitoring by optimizing the application of traditional monitoring technologies, three-dimensional monitoring systems, and remote
sensing techniques. This will enable detailed understanding of air pollution conditions, providing crucial data for formulating
pollution control strategies and environmental protection plans. This article analyzes air pollution monitoring methods and proposes
scientifically sound measures to effectively improve air quality, enhance environmental protection efficiency, and promote balanced
development between human society and the ecological environment.

Keywords
atmospheric environment; pollution monitoring; environmental protection method
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Research on Optimization of Industrial Water Treatment
Production Process Based on Membrane Separation
Technology

Shipu Feng
Guoneng Zhejiang Ninghai Power Generation Co., Ltd. ,Ningbo, Zhejiang, 315600, China

Abstract

Industrial wastewater is complex in composition and has a high concentration of pollutants. Traditional treatment processes are
difficult to achieve the dual goals of efficient purification and resource recovery. Membrane separation technology, as a new type of
separation technology based on the principle of selective osmosis, achieves efficient separation of pollutants from water through the
retention function of membranes. It features high separation accuracy, simple operation and environmental friendliness, and has been
widely applied in industrial wastewater treatment, seawater desalination, pure water preparation and other fields. However, problems
such as membrane fouling, high treatment costs, and weak resistance to shock loads have restricted its large-scale application in
industrial production. Therefore, conducting research on the optimization of industrial water treatment processes based on membrane
separation technology holds significant practical significance and engineering value for enhancing treatment efficiency, reducing
operating costs, and promoting the recycling of industrial water resources.

Keywords
Membrane separation technology; Industrial water treatment; Process optimization; Membrane fouling control; resource recycling
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Ecological Reconstruction Technology and Vegetation
Restoration Strategy of Soil and Water Conservation in
Mine Waste Land

Jianfeng Wang

Water Affairs Bureau of Qinzhou District, Tianshui City, Gansu Province, Tianshui, Gansu, 741000, China

Abstract

The degradation of abandoned mining lands constitutes a global environmental challenge. Prolonged mining activities have caused
soil degradation, soil erosion, and vegetation destruction, severely compromising ecosystem stability. Soil and water conservation
coupled with vegetation restoration are recognized as pivotal technologies for rehabilitating these areas. This study examines current
practices and challenges in ecological reconstruction techniques for abandoned mining lands, while analyzing key strategies for
vegetation recovery. Through case studies, we propose tailored soil and water conservation and vegetation restoration solutions,
aiming to provide theoretical foundations and practical guidance for mine ecological restoration. Research findings demonstrate that
implementing scientific conservation measures and plant restoration strategies can effectively enhance ecological functions, restore
biodiversity, and promote sustainable development of regional ecosystems.

Keywords
mine abandoned land; soil and water conservation; vegetation restoration; ecological reconstruction; environmental remediation
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