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Viser Technology Pte. Ltd. was founded in Singapore with branch
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
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Comprehensive Control Technology and Ecological Security Assessment of Forest Pests and Diseases

XU Hongbin
Kuancheng Manchu Autonomous County Zaoziling Forest Farm, Chengde, Hebei, 067600, China

Abstract: The health and stability of forest ecosystems are greatly affected by forest pests and diseases, and forest resources and
ecological environment are also facing enormous threats. This article reviews the current development status of comprehensive forest
pest and disease control technology and analyzes the advantages, disadvantages, and application effects of major technical methods
such as chemical control, biological control, and physical control. It focuses on exploring the research progress of new eco-friendly
comprehensive control technologies such as ecological regulation, natural enemy utilization, and pheromone induction. At the same
time, a quantitative evaluation method based on an indicator system is proposed to comprehensively evaluate the ecological, economic,
and social benefits of comprehensive control measures. Research has shown that a comprehensive prevention and control strategy that
combines eco-friendly technologies with traditional prevention and control measures is effective in controlling the occurrence and
spread of forest pests and diseases, and can minimize adverse effects on the ecological environment. Future research needs to further
improve the comprehensive prevention and control technology system, strengthen the development and application of new green
prevention and control technologies, and establish a scientific ecological security assessment system, in order to provide theoretical
basis and technical support for sustainable management of forest pests and diseases.

Keywords: forest pests and diseases; comprehensive prevention and control; eco-friendly; ecological security assessment; sustainable

management
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Mechanism and Countermeasures for Improving the Comprehensive Quality of Forest, Grass

and Wetland in the Watershed under the Background of Ecological Wetland Restoration
around Siming Lake

LAN Tianyao
Beijing Zhenghe Hengji Binshui Ecological Environment Treatment Co., Ltd., Beijing, 100020, China

Abstract: The watershed forest grass wetland ecosystem plays a key role in maintaining regional ecological balance and ensuring
water resource security, and is an important carrier. Therefore, improving its comprehensive quality has become an extremely
important core task in the construction of ecological civilization. The article selects around the Siming Lake Ecological Wetland
Restoration Project in Yuyao City, Ningbo City, Zhejiang Province as an example to comprehensively and meticulously explore the
theoretical basis, current problems, and specific implementation approaches involved in improving the comprehensive quality of forest,
grass, and wetland at the watershed scale. With the help of a three-level lakeside ecological buffer system built under the concept of nature
based solutions, and integrating a series of technical means such as ecological restoration, pollution control, and landscape optimization,
the goal of synchronously enhancing the ecological functions and social service value of forest and grass wetlands can be achieved.

Keywords: watershed ecological restoration; comprehensive quality improvement; forest grass wetland ecosystem
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Fertilization Operations of Agricultural Machinery

XINJI Letu !, BAO Wenyu 2%, ZHANG Chunyou 2
1. Tongliao Agricultural and Animal Husbandry Equipment Development Center, Tongliao, Inner Mongolia, 028000, China
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Abstract: In the process of agricultural modernization, precision fertilization of agricultural machinery is a key measure to achieve
green and efficient development of agriculture, and the integrated application of Internet of Things technology provides important
technical support for it. The article provides an overview of the application of Internet of Things technology in precision fertilization of
agricultural machinery. Firstly, it elaborates on the importance of precision fertilization of agricultural machinery. Then, it analyzes the
existing problems and challenges faced by precision fertilization of agricultural machinery. Finally, it reviews the relevant research
progress at home and abroad. Finally, it summarizes the research conclusion and looks forward to future development. Research has
shown that Internet of Things technology can effectively solve the drawbacks of traditional fertilization models and promote the
development of intelligent and efficient precision fertilization in agricultural machinery. However, there are still problems in
technology, cost, and promotion. In the future, it is necessary to further break through technological bottlenecks, reduce application
costs, and strengthen promotion and popularization to promote sustainable agricultural development.

Keywords: Internet of Things technology; agricultural machinery; precision fertilization; technical status; development trend
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Overview of the Synergistic Treatment Mode for Agricultural and Forestry Solid Waste and
Municipal Sludge

ZHA Chunmei *, REN Tiezhen ", DAOREN Hanikai > *** ¢, ZHANG Jie >** *® WANG Tianjiao ****® DING Li #**>°,
WANG Tengjin %> ¢ YAN Guodong®*** ¢, ZHULI Entemake®
1. Xinjiang University, Urumgi, Xinjiang, 841000, China
2. Xinjiang Institute of Environmental Protection Sciences, Urumgi, Xinjiang, 830011, China
3. Xinjiang Society of Ecology, Urumgi, Xinjiang, 830011, China
4. Xinjiang Key Laboratory of Environmental Pollution Monitoring and Risk Warning, Urumgi, Xinjiang, 830011, China
5. Xinjiang Engineering Research Center for Clean Production, Urumgi 830011, China
6. National Scientific Observation and Research Station of Junggar Desert—Oasis Ecotone, Ministry of Ecology and Environment,
Urumgi, Xinjiang, 830011, China

Abstract: The rapid urbanization and agricultural intensification in China have intensified the challenges associated with managing
municipal sewage sludge and agricultural/forestry residues. Co-processing, as an integrated approach for resource recovery and waste
reduction, has emerged as a prominent research focus within the solid waste management domain. This study takes Xinjiang as a
representative region to systematically analyze the core challenges and synergistic potential in treating these two waste streams.
Drawing upon operational data and representative case studies from existing co-composting projects within the region, we synthesize
advanced technological models and policy frameworks from domestic and international contexts. This analysis clarifies the technology
pathways and policy support systems best suited to Xinjiang's unique geographical and socio-economic conditions. Our findings reveal
that while significant potential exists for the synergistic resource recovery of Xinjiang's agricultural/forestry residues and municipal
sludge, its realization is constrained by several critical bottlenecks: inadequate technological adaptation to local conditions,high
collection and logistics costs, insufficient policy incentives, and underdeveloped industrial chains. By drawing on the core domestic
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and international experience of “standards-driven guidance, technology adaptation, and policy incentivization”, this study proposes the

construction of a regionally-differentiated technological framework, a comprehensive end-to-end policy support system, and a

closed-loop industrial chain. This integrated approach can effectively enhance the scale and standardization of co-processing, offering

a replicable practical solution for the synergistic resource utilization of solid waste in arid and semi-arid regions.

Keywords: co-composting; municipal sewage sludge; agricultural and forestry residues; resource recovery; Xinjiang
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Research Progress and Application Prospects of Smart Agricultural Mechanization
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Abstract: With the continuous penetration of the Industry 4.0 wave and the urgent need for sustainable agricultural development,
traditional agricultural mechanization is undergoing a paradigm revolution with "smart" as its core concept. The article systematically
summarizes the connotation evolution and development drivers of smart agricultural mechanization, and deconstructs the core
technology system it relies on, namely three-dimensional perception, smart decision-making, and autonomous execution, in a
hierarchical manner. Furthermore, the depth and breadth of the application of this technology system in typical scenarios such as
large-scale farming, facility horticulture, and animal husbandry and aquaculture were summarized, and the practical bottlenecks it
faces in areas such as technology integration, cost-effectiveness, data security, and talent cultivation were analyzed. Finally, a
multidimensional outlook was made on future development trends, proposing that swarm intelligence, human-machine integration, and
cloud collaboration will be the key paths driving the mechanization of smart agriculture towards a new stage, aiming to provide
forward-looking theoretical references for Chinese agricultural modernization transformation and high-quality development.
Keywords: smart agriculture; agricultural mechanization; artificial intelligence; smart agricultural machinery; technology prospects
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Strengthening Ecological Barriers and Activating Green Momentum: Practical Achievements,

Existing Problems, and Development Paths of Township Forest Chief System
— Taking Shangjing Town, Xincuo Town, and Yidu Town in Fuqing City as Examples

SUN Tao
Fuqing Natural Resources and Planning Bureau, Fuzhou, Fujian, 350300, China

Abstract: The forest chief system is a major institutional innovation in forestry governance under the background of ecological civilization
construction, providing core guarantees for grassroots forest resource protection and green development. The article takes Shangjing Town,
Xincuo Town, and Yidu Town in Fuging City, where the author has worked, as examples to explore the practical effects, existing problems,
and development paths of the forest chief system since its implementation. The three towns have established a three-level forest chief
responsibility system, and the ecological quality of forests continues to improve. However, they still face prominent problems such as uneven
transmission of responsibilities, weak management and protection capabilities, and poor coordination mechanisms. This article proposes
development paths such as strengthening responsibility closed-loop management, improving grassroots management and protection efficiency,
and improving diversified collaborative mechanisms, providing practical references for the high-quality promotion of township level forest
chief system, and helping to achieve the green development goals of "ecological beauty, industrial prosperity, and people's wealth".

Keywords: forest chief system; ecological protection; afforestation and greening; green development; resource protection
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Analysis and Reflection on the Current Situation of Grassroots Animal Disease Prevention and
Control System Construction

YANG Man
Panshan County Animal Disease Prevention and Control Center (Panshan County Animal Health Supervision Institute), Panjin,
Liaoning, 124000, China

Abstract: The current situation of the construction of grassroots animal disease prevention and control system in China has been
analyzed in depth in this article, and the main problems such as incomplete establishment of prevention and control institutions,
backward talent team construction, insufficient funding investment, and poor technical support capabilities have also been pointed out.
Based on this, countermeasures and suggestions for improving the grassroots animal disease prevention and control system have been
proposed, including improving organizational structure and streamlining management system, strengthening talent team construction
to improve professional quality, increasing funding investment to improve prevention and control conditions, strengthening technical
support to enhance prevention and control capabilities, and improving laws and regulations to regulate prevention and control behavior,
which has important theoretical and practical significance for further strengthening grassroots animal disease prevention and control
work in China, ensuring the healthy development of animal husbandry and public health safety.

Keywords: grassroots; animal diseases; prevention and control system; present situation; countermeasures
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Design and Analysis of Water Supply and Drainage System in Veterinary Drug Production
Workshop
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1. Huashang International Engineering Co., Ltd., Beijing, 100069, China
2. Aofu Technology Co., Ltd., Beijing, 100070, China

Abstract: This article outlines the design considerations for the water supply and drainage systems in veterinary drug production
workshops, emphasizing the varying water requirements based on the classification of clean zones and toxicity levels. The water
supply system includes drinking water, purified water, and injection water, each processed through specific treatment processes to meet
different production needs. The focus of the design is to ensure water quality, prevent contamination, save energy, and meet production

requirements. The drainage system involves the treatment requirements for process drainage such as live toxin wastewater, in order to

protect the environment and prevent cross-contamination.

Keywords: production of veterinary drugs; purified water; water for injection; wastewater containing active bacteria and viruses
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% E VL 2°C/min w93 BAHR, K E| BARREG KR 10min, BTG SRE. RRRAS 45 (R E 10.000g)
R, B BMEES A 150°C, 180°C, 210°C. 240°C; %27 3| R A5 5 A 100ml XK LEFE R, A8 B 30min &R
R @ik 300 ko B R LR IR R A KR A BAIA K s, RGBT IR S S ATIRIE

[E8iA] 5 RAR; BE; FFAMIA; &tnéis
DOI: 10.33142/nsr.v2i4.18717 HhESES: RIL7 SCHRFRIRES: A

Study on the Extraction Rate of Tanshinone I1A under Polarization Temperature Conditions

REN Zhihui, SUN Yanwen, LIU Mingce, SUN Guangzhu”
Hebei Minzu Normal University, Chengde, Hebei, 067000, China

Abstract: This project uses Salvia Miltiorrhiza Bge powder as raw material, and under the condition of nitrogen flow control of
100ml/min and stable nitrogen protection atmosphere, an artificial intelligence tubular resistance furnace is used. The heating rate is
2 °C/min, and after reaching the target temperature, it is kept for 10 minutes before proceeding with subsequent operations. Four samples
of Salvia Miltiorrhiza Bge powder (mass 10.000g) were subjected to constant temperature calcination in sequence, with temperature
thresholds controlled at 150 °C, 180 °C, 210 °C, and 240 °C; Cool to room temperature and dissolve the samples separately in 100ml
anhydrous ethanol. After ultrasonication for 30 minutes, separate them using high-speed centrifugation. Take the upper clear liquid and
evaporate it by rotation to obtain the test sample of tanshinone I1A. Finally, analyze the extraction rate by liquid chromatography.

Keywords: Salvia Miltiorrhiza Bge; Nitrogen protection; temperature; Tanshinone I1A; liquid chromatography
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XRAPRIRED: A

Simultaneous Determination of Chloroaniline in Environmental Water Samples by
DLLME-HPLC Method

ZHANG Weiya *, WANG Li %, XU Hongbo %, XU Ye #*
1. Hebei Minzu Normal University, Chengde, Hebei, 067000, China

2. College of Sciences, Northeastern University, Shenyang, Liaoning, 110819, China

Abstract: Chloraniline is a common type of halogenated aromatic amine compound. A method of DLLME-HPLC was established for

the simultaneous detection of the three chloroanilines in environmental water samples. The flow compatibility ratio was optimized.

The optimized experimental conditions were methanol (A): water (B) = 40:60. In the optimization of pretreatment conditions, the

influencing factors of extraction efficiency were mainly investigated. This method has a good linear correlation coefficient, with RSDs

all less than 5%. The average recoveries of water samples were from 92.3%~104%. The method is simple, quick and environmentally

friendly, making it suitable for environmental monitoring of chloraniline.

Keywords: HPLC; chloroaniline; environmental monitoring; dispersive liquid-liquid microextraction
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IR R, BRIk, ST BRI Y RO E B M LA
GBI, 7 BRI ZE L (DLLME) 2 1%$
R JE, R T HBAIEFIER &, A
HIRAHERED . EEMER . SO RI)RERE S R
G BOBAR TSR I AR 16 B0, JFAN 5 2R 08 1 SR80 37
BUREWS HEAT, PTLL DA IT TR R, B RIFIIR
R FH B 5% AN 78 B AR AL T i 25 A GBI R LD,
SEIL T DLLME-HPLC 5% M 4 25 40 Joi S % e 11 ) 43
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BEEME .

1 KIEERS

1.1 UREEZERF

Agilent 1200 B & 240 AH A CEAMEIIZR ).

2-5 K (98%), 3-F K i (99%), 4- S K (98%),
BN BT R TR IR A RIS, L, =& k. =
Il B akag,

1.2 GtEEISEE &Y

BERER: 10pL; JEEE: 0.9mU/min; AEIE: 35C; K&
B O 242nm; AR HEE (A K (B); i
}:: ZORBAX Eclipse XDB-C18 ff1i41:(4.6>250mm, 5jum ).,

1.3 LIEHRIRE

SR =P R IR A PRI T T IRIE A SR (UKAE
4°C) HRAT, KK, JRAIREA R E D T LMRTE
P, FsEVEREF, RERSE L T SEin i R

1.4 BUALIRIR(E

IEEERAE: TR 0.450m (I A i SEBRAT: o

REEEAE: AR OE R 10mL CL2 5 JE A SEPRkE
wi SRERHG N 0.2mL, 43 BN 0.6mL, £k (NaCl)
A 0.1g, #EHIGARE pH, REBA.

BOOERME: BB FEHE N 4000r/min, B4 4min, A
B BT AU TS24 ki o

2 ZR5R

2.1 FEHEEL L RYIEIF

SR =R 5 1B AR IR, VEARIE . AR AR
L, SURRBIAHACEE, R =R R B . B
FRBE L A5 PR AN BT L, 2- SR R 3-SR e Py € 1 Ui 1
FEAT, R B A5 B BB T s T 3-SR AN
A- SR (VS W IB T 15, 3R T & 2 1) 14 53 B o i
WX, wE 1 FoR, SishEP RN 40%E, S
FE =R FI R 4 B 58 4, = R g TR A R
TP, HAEFR RGN IER BT, Bk, RaIAHERE
Eeffie NHEE (A): 7K (B) =40 : 60.

2.2 ZFERRMENEE

2.2.1 AEHGH B AR i 1%

ANTE) T Ge R A B, 43 BB TR B (DLLME)
IERE AR, BB LA 7R 8 B R, T A G
(I % AT AL B AR Hh e B AR . AU bR
ST VUSRS B 22 A 5T b 22 e B DL ACIRGR), 4y
It = AT 2, G5 SRR WIS SRE =R 5T i A6
R T A D &k . AR5+ 0.1, 0.2,
0.3, 0.4 J¢ 0.5mL A [FAFR S0 4k 25 5¢, a2 FE
3HTN, MRIEARAR ., B EMEBM AN, ik
BRNE, FHHGAAFUERE 0.2mL.

100+
140 4
4
120 80
a 5 b
100+ 5
6 60+
- 804 6
< 60- 40-
40-
20+
20+
0 : ‘ ‘ : 0 : : : : ‘
0 2 4 6 8 10 0 3 6 9 12 15
60+
30+
50+ 4
c 25
40+ 5
20+
D 304 6
g 15
20+ 10
10+ 5
0" ; ; ‘ Ve
0 5 10 15 20 0 5 10 15 20 25 30 35 40

t/min

t/min

El 1 EAEELEHIh 60% (a), 50% (b), 40% (), 30% (d) HIBIEHEE (44 45Kk 50 358K, 6H2-8FR)

40
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100

3

80

VEN

4EN

PR

¥
b

&

2

40

Extraction efficiency
D
o
1
T
1
1
1
1
1

204

CH,Cly CHCl5 ccly
2 TEIZEBR X 2 B R B S0

100

©
o
1

e ]
o
1

~
o
1

[$a)
o
1

—u— 4SRN
—— 3G KN

Extraction efficiency
D
o
1

40 T Jt e e
—A— 2-FUR
30
20 T T T T T
0.1 0.2 0.3 0.4 0.5
VimL

3 ERRFIRRRZE AR R R R

2.2.2 Iy HIGN B FARRR I ¢

A LEAEHGRI ML, 73 HIGT B 3 (R B2 . AEHGH)
AERAE 2 HORISE K F i B VR F R A RENS 20 15 21, AERGE
AR T AT . LH5. IR, FRBEAR R segh = h
WL ELA BRI 23 BIGRL, X =35 70 AT 5, SR TIERT S
NG =R A U R B T LIS AT -

100

U s
3-FUH N

804 R 2-szki

60-7 §

\

7 72 N

40 1

Extraction efficiency

20 1

100
95 —— 4SRN
—o— 3- 5N
2 90+ —A— 2GS
kS
(&)
£ 85
(5]
c
2 804
8
& 754
70
65 |
0.4 0.6 0.8 1.0 1.2
V/mL

5 S REFIRFR R ZE B ER R RN

[Fi) Bsf 25 I AE AR H R 43 BORE BE 5 40 BRI AR
AR . SRIGESE 0.4, 0.6 0.8, 1.0 & 1.2mL
AN AR S T i k225 42, & 4 FIEL 5 iR, f2sy
BN N AR, A HIGRIARRAE £ 0.6mL.

223 HMfEHE

S ECRARTEERG Fe O T SRR B
A L@ FEANN R, B K S WA R 0 B 1R R, DAk BT
U FE AR08 785 HidEAT , 15 SURM Y S 1l g 56 2 56 7%
BHNAH. SRR 20, A FUE R R 2 S AL
(NaCD), sZ3&H4» 5l 0.0, 0.1, 0.2, 0.3. 0.4, 0.5
by, iRy, SMrmAsERN 0.1g i, &K
i =Ty o 1) 2 B R e d e HLARUE « BB SN NN 2
AREE i, SRR =M I ZE IR IO R R . [RIG,
A (NaCD [ A &g+ 0.1g.

T FE I d i oy BB P ZE B 2 A A A, SR
Ji =T o i LB R S8BT 80%, B ARG EUII KT 40
i, AT LA FH 3 S BRARE

3 HmOH

3.1 T1Emhsk

TR KRR, AR UOREAS R4 AR (AR 1 TR N
o, FERAL AR SRR, AT S TR . 2 T
B R ZRIT, 88 A b A2 SR T =B 0 (R B (X, pg/mL)),
INABFR A B N B I T AR Cy), AH G SEE0 B dn sk
1R

F1 KUEHEMEHR

C2H3N
B 4 RS EFIX 2B R RS20

(CH3) »CHOH
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CH3COCH3

e IRy Ak Kt BR
Hil R5H
2 Linear RRRH Linear range | Detection limit
Component . r
equation (pg/mL) (ng/mL)
. =1501x +
2 |V ’1 54X 0.9998 | 0.001~5 0.3
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LML EETTRE| L, | BRI o HA R
415y : LB (. I
Linear Linear range | Detection limit
Component . r
equation (pg/mL) (ng/mL)
s, | Y =1636X +
3-5 0.9996 0.001~5 0.9
A 22.91
s, | Y =2298X +
4-5 0.9996 0.001~5 0.4
AR 23.06

3.2 LRSS

BRI KOKEE (1%), IR 7 i 78 b Ak F 2% -5t
AT BRI TR, R A AKAE 1) 23 BrAss il &5 SR
% 2,

F2 BKKHEMNESR (n=7)

MEEE (pg/mL)
IKFE — — —
-SRI 3-F RN 4-5F R
1# 0.0855+0.0036
3.3 [EUgE
BB A R
TINARAEDD 5T 5 P00 5 {8 — A il B 1E
= 100%
e N S

I3 BT 5 SRAETA L P — DU AR A5 2 ml i R S 6 7%
B TR bR AE DRI, 43 0 I PR K KR (1) o
TFRENAR IR L8, S5 R MK 3. i Wi fdafs
H, SR =R B INRR RS B R 5%, RIIA
SOBTEE ST A ER R vy, RENS N T RBE AR I s

F3 BEAKEEKRERMNESER (n=7)

B E psg | WEE | R
Hoy RSD
Sample value | Added Found |Recovery
Component (%)
(pg/mbL) | (ug/mb)| (pug/mL) (%)

0.055 0.051 92.8 3.2
0.100 0.095 94.9 44

2- SRR
2-chloroaniling|

0.200 0.208 104 3.9
0.052 0.048 92.3 4.3
3_{;_'44‘ 13
AR 0.102 0.105 103 | 38
3-chloroaniline
0.195 0.203 104 35
0.045 0.132 102 35
4_/—‘44» 13
;m:ﬂ.q- 0.086 0.085 0.166 93.6 4.1
4-chloroaniline
0.170 0.261 103 3.3

42

4 &g

RS T —Ff DLLME-HPLC [R5 0l 5 3
BE/KAE SR A I 77 35 o 1275 15 i R BRI A K />
THBEANMEHE, ez, N7k
RBER B L TG AR, AT AR T R K BA R
I KA o A 1) ] B 0

FEGWH : WALE = A AR AT AR (I H
Yi'5: ZC2025048).

(&% 30#K]

[11 & K A 5 AR A A B AR I 247 77 7% (38 = BR)[ML.
U3 E A F R AE,1989.
[2] Gruzdev I V, Alferova M V, Kondratenok B M, et al.
Quantification of chloroanilines in drinking water by gas
chromatography as bromo derivatives [J]. J Anal
Chem,2011,66(10):955-962.
BIERMR AT R, RIEE AT Br = R F 3 AR BB A
A omR A M e N R %[N R L5 @
J&,2006,22(9):660-661.
[4] % 2 % Bt = IR AT, % 0 BUTOR B BU & R AR
xR AKEFHEREY RN 20/ FF
% ,2018,34(6):745-750.
BIKF LT FEAEFAEEEAREREERNE ER
HPLC # I 77 3 #F 53 [D]. 74 FH: % 4t A 25,2014,
[6]1FR &, 2= [ 4k, M F % (8 32 - BUBAE L 2 B A J]. & o
% & JF B A | % 4] ,2015,6(11):4598-4604.
[MAEZ3H KT B F 0 RBRBAMEREARLELEY
HE AT B B 5 2 B [J]. €3, 2020,38(5):491-501.
EEEA: KHEL (1987—), &, ALBEREA, ZLH
Wi, TENFCEMI LR TEREIMNE; BIES:
R (1960—), %, #H&K, TENFE I M T EMA
FHFHEIR
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A E TN B A sh W SR H k2 B 5

3
IMERLEFERESRS PO, LT LM 111200

BEIAF R LG L IARLIT A4 SR ELHROY 0T K0T, £ 2 LREER RS X LhkF oM ERIASHEZ
R, EXGEIARGH XA ETLEHDIBEIRFEH LA M SN R I, AP HARAE SIS L IAREY, &
REFIMER, HHIBEARLIMM G N S T ke LA At £, RS HRHBOTLSN, BRETFEES L IR
AT, HREIREFEHMWAT RRKE KRG, BRGNS GERE LR BERE LA LA, AP Lsith%
MR REERRAAAKRE, AAEmHAREERE . REMRENETENDH T AL EIREE, LA TERL
MEAESRE, RO EBRSENF LN HELRSERANMEEE, AFLLERAITBASH L IRLEHE
RAEHFIRIE, LRELH S FAENMRS EE, RIAEASSLFTERELS,

[RBIFIASG L, Fhad; AHEHEMN; wExR; £5RE

DOI: 10.33142/nsr.v2i4.18728 HESES: X171 SCRRFRIZAD: A

Research on the Impact of Ecological Restoration Projects on the Restoration of Wildlife Diversity

GU Rui
Liaoyang County Forestry and Grassland Affairs Service Center, Liaoyang, Liaoning, 111200, China

Abstract: This study explores the impact of ecological restoration projects on the restoration of wildlife diversity. After systematically
reviewing relevant literature at home and abroad and analyzing field survey data, it was found that ecological restoration projects can
effectively improve the habitat environment of wildlife and promote the restoration of biodiversity. The study selected typical cases of
ecological restoration projects and used methods such as field observation, sample plot investigation, and infrared camera monitoring
to compare and analyze the species, quantity, and distribution of wild animals before and after restoration. The results showed that
after the implementation of ecological restoration projects, the number of wild animal species in the study area increased significantly,
the community structure tended to stabilize, and the number of endangered species also increased. The key factor affecting the
restoration of wildlife diversity is vegetation restoration, because increasing vegetation coverage and improving vegetation structure
provide more suitable habitats for wild animals. The study also found that building ecological corridors and improving habitat
connectivity are important for promoting wildlife population exchange and gene flow. The results of this study provide scientific basis
for evaluating the ecological benefits of ecological restoration projects, which can also provide reference for formulating wildlife
conservation strategies and optimizing ecological restoration plans.

Keywords: ecological restoration; wild animal; bio-diversity; habitat; ecological corridor

HS BEE I 2021—2030 FEEN “ESRGHRETE” U
SFRANY 2 REVETE 2 E W B k. ARtk T FELIEAEZS RGBS
FF R CA R IR 15 GRS IR 35 SR I BT AT AR 1 b, B9 AESBE TEXMEN TG EREZRAESR

ZRMENZ) AL 2020 SERATH) (ERREVZFNE GINEH S5 TIEE, S B ESDYHT 1 I B A DA S)
JEE) B TURAR 5 6 A BORMEAT 100 ARhaiE R AL A REEIKR, JFHAERE, “ kAR E#ED” R4
TWEIRE B eI K4 id o % — T 5 12K IHEBESRABAT A, ASBE RS2 E )27
FEGLB LA, ARMIHRESH NEEIEMZAEE R T, SIS EGERY], 2018 £ 2022 £ EIEM
PRI RBAE TSR, X VFEEPAE S BORBOGES KNHE 3600 b, #EHEEH 80 /3 AW, XS A=z
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WIEIREEAS 3 R r ks, i EBR A AR E 24 2021 FF K
A0 Bt R, 2Bk 190 25/ [H SR X STt 7K/
A—WAESBETE, BEAL 1122 AW, FFRE
R RGN B, R, TR LR D TE A

TF A S 2 BEE K B 2 AR S8 E TR0 A AL DL
FF AR IPPATIE A e &R, BUAAR RIS
1B S5 T SR B A Zh e i A —FE, 3 BB E R
R[] FRUBE % (] e 0 X SaARe A P PR, AN ESIE R
iR B2 H AR -5 I ) RS R A PP I A A
B, i DA R Gt i 58 AR S B LR BT AR 1) 2 R
F IR ZXHRTHE B 20% R IE 2 SRR A B LS
VIRIERAET S =gV

AW FARBEIR T AR B TR B AL 3 2 R I
SAH BRI LS HTS 5 1 ] AEALH], Sl o p gAY A=
BB E TR BRVEAh AN RS & 15 it (1 AR S 2 88 I8 7
SR BRI SCBRE R R, T 25 ) 2 ) e Y
A ERI SRR R A A8 5 T RERBERL KR T 7L
SRR EESBRIERIAR, BRA EREM ZH
PEORY SEERAR A R A%

1 EXEETREESFEMMZHERNRR

1.1 ESBETIEMNEZRBMEFS

AR A EREE IR PRI H AR AN [ ¥ AR B 58 28 1) AR H
PREEINE, TR AZAME, B, BRSNS
BRI, SR SRR A X
SRR DA SARAEAR AR S 45 . SEitR 1, 7 2018 % 2022
XA, TR E P S i R RS A B T A b
{754 R AR PR 78 25 R 21.63% L THH T 23.04%. X8R
BATH IR R Y A KT AR IR AR AR G5 4, o % 2K BT
AFEYONE T R AR

MBS TAE 3 B9 K = ANJ7 T : T e /K
SCATT RIS IRE . RS, SR RN, RE LR
DM iRk 80 2 71 A, R FIETH ] 52.65%.
KT TAE IR OTE TR K RITE R BE /7, XK 5
K AELERI St Amphibians (BIREZh4) . Fishes (1
%) it Waterfowls (K& +BH. SERRCRER,
MWABSE TS, 9% B, HIEE 35%~
60%2 1], [ARF, Amphibians (HRIZNY) RIFRSEH B3
BN, ZREVESRARIETE T 25%~45%",

HFASRRGMBE (BIBYOLE, BHFEHFIXZ) Y
FREA R 6 TR AT A S E A R TR e HREE
WMIMEE KA, I AREERE MR, FilEESBE N
BEAT R Ak S, MRHEBEBEMNMEES RS

44

DRe 7 Ia #4217, BE BT A Z PR ERS R
SIS IXFPLEA TR B AR, D 2022 R AN (A EE
BB RGP AMEE E R TS K (2021—2035
DY) AT CHF AR Sh NG S R R T MR O FR AR
ANEAFT,

1.2 FAEME HEERITAIERR

£ BRI R R T B L5 2 AR IEAY , DAAS B
Fi. BEERAETRGKT . Dk 2 R R A 4R,
MM EEE. Z2E. BE, LA H
Shannon-Wiener fa#&5 =40 R, 2018—2022 FA&1E
ST N X S R B R I WS 5 B AR EN R TR B A
o PG I A 2% B T e 22 R R 2R G i e BE X AN = A
W, DhReZ RS M ThRe f BRI AE S 2 R, B8 T
AEFEm RS AR R G R B W N 45 4 55 7 T VP4
0020 48 B 38 A2 AE S P A 0 2 1 R B AR o I TU AR T
TR AT P S S R R PP AL 5, e T VRS
RO RKE ¥

1.3 BB E T £ YIRS AN

WS L5 B SRR DU M AR B L
FERTELAS, X6 BF AL S B U E I e o I FLAE
W7 EE (2019—2023 4F) on, AEFBEIHFHENY
Wi, MR S 40%~65%, H bR X IR A 5]
WZREEB AR T o o B KT IR BB e S TR St 2
J&, 2018 A 42 FuK Ly, F 2023 R T 78 Fh, Fh
HERCEIG I 7 OKME 53%, A AR B st R i —
FARRAR A I 3= 25U, AT 25 AN R AR S O (R A it 1 %
FEALI BEUR .

B AR S A S 2 AR B S R 3 B BAE = A
i, Ho—, REREIK S S s R S SRR N, AL
WA TEZRE. BESEHR L, K=, WS
PO AT VES B GE, B PIskiE . SRS RRI K 5 A
AN T, H =, MR AEE MR LIRS, BRI
AN R AHES) T PR R BRI 223, 2020—2023 4
A 2 B A A S X T A S A o R A T
SEARBEXIRN 2~3 £, 1 HESWRERE S TREA
ARG A, 2 A ERTE A BB AT WA 7 3 K
350 RIAFAFZ) 1250 123670, X2 DMAILIZ A S0t T4k
YA R G e B DL AR B AR A A EEANMA .

2 MRAZEEESH

2.1 MRXEEE SH#ARRE

IXTRURE FE AR A2 2545 TR A s A b X 2 A 15 100
IEEUT JUAN LR X ok 25 5 07 2E S M Ak 2R i AR Ak o TX
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X35 53 5 A F A6 7 AR RID YD HUE B IX L KT H R 1
TS X | PG g W R 3 (0 AR B X DL 5
R MBS E X, SIL K 12 B0 35 A I A
Xt iR T R E B ESBRERA, BEREMS
R 20 A, TR A R EE AR . TEREAN T
T, #r AL T CAAB 1 XA AR AS I X 5
PERNRTEEN 5, DA A 218 5 R0

o3 SR BRI I R R BERE AR, IF BAE RN R
VB [ E R S RE Ty, AR 5T DX el T AR R A 15 S
ANFE R 3~5 K E N 1~2 A B RIFEL LK 15~20 4
10m LA 10m (FET7, HAPFEL B R R A R AL
ORI, TRE 77 F T YR A /N R 2 B I T R B e
N T BRI, A RERTE (4~5 D).
B (7~8 ). %KZFE (10~11 H) &I — i, &
LR=AF (2020—2022 F) WA EEALE T — MO AT
(T A= 2 2 FEVE SR 4R

2.2 BEDY S HEMENRA

AW TCH 2 R T BUBCG (1 7 VR W B AR ) 2
B DL T B4 10 4 T 5 A S S o I K R 2k
AR & I LSNP A A% 0 T332, T 98 X Al — 3 A
W7 435 ELLAMENL BABNLIAIRE IME 1 2 BLIFRE 2 EANA]
W7 T, 2020—2022 4= 1 m) s L SR EUE #5018 e 8.6 Ji5k
Ik T 127 FREF AR, BT AIMENBARIRIE &
WS IAT I AN A5 P v ) BT 2R S, i LB At T 4R
B AR B DA RS B X S OGS

T LA R R R A8 DNA BOR 2 — i 2L 18 )
ik, EEERAEK. HHE. SHEHEEALK DNA
BRI, FEASHE S TR AN KA 5 R4
JKFE 586 #3« ULERMIREAS 374 43 I F 5 % TR AR
B PIISE DL RN 2 R, T REAR I
LR AR R I A R, WP R ) e
HER KR ES.

2.3 BB S %Kit 7%

AW FLiE 45 A I B AL B 5 930 W 5 0k R Go T
A BT E SV 2 RV RIS, TR Z 1T 2%
VAN [0 £ 75 154 2 1 J5 4 B30 o DA v £ Ak B 9 g 57
G — RN gD 2 G DMFAIE B — B0 HAE i £ ke
P HrI£ I 31% Shannon-Wiener 5% (H'). Simpson
T840 (D). Pielou ¥J5JFERE (0D FZFAEREIREL
HtE AR T HR:

H =-Y(P, xInP)
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Pi AR | MIFAMREE 4 M EE (1 A
Simp ARIEHS 35 51 BEAR B T S ER R Al X = 1
K 3R

AfF 58 R O FE A thar 36 ko EL B B X SRR IX 2
A1) 22 e 22 57 o B I B DR 3R T 22 0 M % SRS MBS I B
NIRRT B I 22 70 R VA 53 BT 4R A 5 IR 56
TP Ash) Z BEVE R . (R, A Bh 3 o M AR 2 4
W7 i, ATEIE /R T A RS R KA T B LS 450
IUES T

3 AR ETIREMBEME M1k ERIF N

3.1 YIMEEET LI

BB TR 5, B8 XS B A= S =
A W, 5 2019 4R 2023 AR I K
K, BE XIS EEHES RN T 37.8%,
o SRR KT 45.6%, TELEIIIRZ A 32.4%,
WTCAT shi 2 28.3%, F£ HAE TN M A" EUEE X
Bk, WM EEEMNSER-BR N EK

(Shannon-Wienerindex) H1& & 2 R 1.87+0.32 3| T
BEJEH) 2952041, X RN HWFZREERRI R,
HREEENRE, ESBE=F2E, XEAHHT 21
PSS AT FE RIS TR, o 4 B E K GR350,
XK 1B 5 T REX 5 70 WA W Pl S5 ) 0 5 R
TEH.

3.2 MBENENTTHR

B A SR AR 2 AR S B E L RR R 2 I 2
AR IX — S AR , LT AL I FORE 2 R A 15 2 4
R PG E X O R R ARG WS K,
HAE S X EM AR, EhE P RHIX 2019—2023
RS TR IIIR K REA PR % P3G 0 23.7% H.
HENESIRIE ) 18.4%, b7 FEAS S X I 52 o B Op
e SR A RSO 20 I3 K 32.6%R11 29.1%, ik Kk
K5 TR RN o B e S R 3 IE ISR &R (R=0.76,
p<<0.01), FHIR-FRic- T4l RVE i S/ BU R L S W P e
WK R dEE AT 0.97 1T EIEH G 1.28, XERERE
HAMEAE KRB S WA AER AR A, i HE B RS R G0 5
B I A

TR LS R T R IR A B TR IR
JEZUREZS T, (EAEE 2 5 B A Sh R IS 45 R
77 11 K R B4l ik L~ 35038 - 17. 3% 25 ik 2 5 i
A PHRETE, It B O MBS 2 8 1 R AETIRAS (i 7]
MEVERE V) #1001 ERCPEPIR S RE . T EE
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B, MEEBEIKEEY BAAEZ R, TR R
b SR A R B A () A0 S N B DA K KB
BEEENY ) WK E LA, T 3 S B A R S )
PKIZAF LB, X — 2 RARBLHE AN R R o6 T A S B E
M) L A1 2 2 22 ), AT & i 5 A S5 e 1 R 4 S mes
TR RAED.

4 Z5ig

X TR 78 B R T A SIS S TR B s 2 6
PERRI SRR o 38 I 08 AH DGR RN 2T, FRAT TR AR
AEE TAEREWS A S B AL S ) AR A 85 LAk,
BT TSR R, 80T &R v,
HHIG5E TS RGEE M, NTHES) T 5 A 3P #E A
MBI . MAERIR PR, SAESBEER, XN
FEERSETE N T =M, Hh, (A E B
Tl i S s sh A K o B 20%~30% 38 K 3 . AR,
BAMER RGNS D) REFR I 15 3] T B2, IRE
250%~40% 2 (A1 3] . X LR A I HE B T AR E E N
T A 2R EZAE . (HRERNE, BEMR
HAEI BI04t o AFIHLIX . AN [F) 0 ) £ 0 A R A S B
B ZE 5 o MBI, R 0 ) Vi O T R 3 7 S T
SR T PRI BT 1 S0 A2 A RIS [ 4 T e T A
eI IXFP IR S AE RSB B R — TR 241 RS L
T, T AR AN R 0 R B R P i

X TGURFE 5% v ] AR 2SS AR IR BRI S H M 2
P Ron, a2 AR A R A AR AT B S RN
2019 4 (1) 3200 1238403 2023 £E (1) 5700 12, “FHaF4E1
K 15.5%. WFFERM, {ESiidSBE TR, LauK Ty

46

A S 2 R BV A A 0 5 i b o E I 1B R iR
I, A2 R RS MRS R IRV TR, R HZE
RINEE 110 AR RAETEE TR, BRI EE
MEBRGNRE, MEEYWRG DR ER, BNt
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Analysis of Quality Control and Management Strategies for Environmental Monitoring Data

XIAQ Jinsheng *, WU Wenjia ?
1. Hulunbuir City Hailar Ecological Environment Monitoring Center, Hulunbuir , Inner Mongolia, 021000, China
2. Ewenki Autonomous Banner Branch of Hulunbuir Ecological Environment Bureau, Hulunbuir, Inner Mongolia, 021000, China

Abstract: There are problems in the quality control and management of environmental monitoring data. This article conducts in-depth
research on this issue. Against the backdrop of the continuous promotion of ecological civilization construction, environmental
monitoring data plays an important role in environmental management decision-making, and the quality of data directly affects the
effectiveness of environmental protection work. The article first analyzes the main problems of inconsistent technical standards,
deficiencies in quality control systems, and uneven personnel quality in current environmental monitoring data quality control. Then, it
explores the key points of data quality control from the technical aspects of monitoring equipment calibration and maintenance,
standard substance use, laboratory internal quality control, and external quality evaluation. Finally, strategies for improving
environmental monitoring data management are proposed from the aspects of management system construction, personnel training,
and information technology construction. Finally, a full process quality management model covering pre-prevention, in-process control,
and post evaluation is constructed and proven effective through case studies. Research shows that to improve the quality of
environmental monitoring data, the core lies in establishing a sound quality control system, strengthening technical support capabilities,
improving management systems, enhancing personnel quality, and strengthening information technology construction, which is of
great significance for ensuring the scientific, accurate, and representative nature of environmental monitoring data.

Keywords: environmental monitoring; data quality; quality control; management strategy; informatization construction
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How Can Wild Luxury Hotels Highly Integrate with the Natural Environment

TIAN Meng, YANG Xin, WANG Yuzhou
Yunnan Design Institute Group Co., Ltd., Kunming, Yunnan, 650000, China

Abstract: As a unique carrier that connects the ultimate luxury experience with the pristine natural environment, this article aims to
explore the design paradigm of wild luxury hotels. Through precise site selection strategies, innovative structural forms, the
application of localized ecological materials, and low environmental impact development technologies, this article aims to achieve
ultimate respect and protection of the natural ecosystem while meeting high-end vacation needs.

Keywords: wild luxury hotels; ecotourism; sustainable design; low environmental impact development; local characteristics;

integration of architecture and nature; ecological materials; innovative structure
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Theoretical Framework Construction of Al Empowered Professional Construction Based on
Ecosystem Perspective

ZHAO Depeng, DAI Meizhen, LI Yucai, ZHANG Hengai, TIAN Tian, KE Yunjie
Shenyang Institute of Engineering, Shenyang, Liaoning, 110136, China

Abstract: Under the severe challenges brought by technological turbulence and industrial transformation, the traditional linear and
closed professional construction model has gradually highlighted its inherent limitations, as well as many shortcomings in adaptability,
making it difficult to provide strong support for the systematic needs of innovative talent cultivation. This article introduces the
ecosystem theory in the field of natural sciences into the relevant scope of educational research, in order to construct a new paradigm
that can be used to understand the complexity of professions, and systematically expounds the theoretical inevitability and practical
feasibility of the transformation of professional construction towards ecologicalization. Focusing on the empowering effects generated
by artificial intelligence technology, a comprehensive theoretical framework is constructed using rigorous and detailed metaphorical
mapping techniques and theoretical deduction methods, which includes various aspects such as system boundaries, structural
components, core ecological processes, and dynamic evolution mechanisms.

Keywords: ecosystem perspective; Al empowerment; professional development; theoretical framework; complex adaptive system
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Research on the Treatment Technology of High Salt and High Organic Wastewater in the
Pharmaceutical Industry

LIAO Yiyong
National Institute of Measurement and Testing Technology, Chengdu, Sichuan, 610021, China

Abstract: The high salt and high organic wastewater discharged during the production process of the pharmaceutical industry is
complex in composition and extremely difficult to treat. This type of wastewater often has high inorganic salt content and organic
matter that is difficult to biodegrade, which is a huge challenge for conventional wastewater treatment methods. This article aims to
systematically review and explore the research status and development direction of treatment technologies for this type of wastewater.
The paper first deeply analyzes the main sources and unique water quality characteristics of high salt and high organic wastewater in
the pharmaceutical industry, and clearly points out its core treatment difficulties. Furthermore, the paper comprehensively reviews the
principles, application progress, and limitations of various mainstream treatment technologies such as physical and chemical methods,
biological treatment methods, and membrane separation methods.

Keywords: pharmaceutical wastewater; high salt wastewater; organic pollutants; combination process; technical progress
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Quality Stability Monitoring and Safety Risk Assessment of Immune Cell in Vitro Expansion Stage

LIU Hongwei
Hebei Beike Biotechnology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Objective: to establish a quality stability monitoring system for the entire process of in vitro expansion of immune cells,
systematically evaluate the safety risks during the expansion process, and provide theoretical basis and technical support for the
standardized production of clinical grade immune cell products. Method: using CD3+T cells and NK cells as representative immune
cells, a full chain monitoring model was constructed, and combined with Failure Mode and Effects Analysis (FMEA) method, potential
risk points during the amplification process were identified, risk levels were evaluated, and prevention and control measures were
formulated. The stage of stable cell activity, activation level, rapid proliferation, and strongest function was observed from day 5-7 of
amplification. On the 14th day , cell proliferation slowed down, depletion marker expression increased, and functional activity
decreased. The chromosome karyotype is stable, and the microbial contamination detection throughout the entire process is negative.
Through the FMEA method, a total of 12 potential risk points were identified in the entire process of immune cell in vitro
amplification. Among them, fluctuations in CO: concentration in the culture environment, differences in culture medium batch
numbers, and deviations in cell inoculation density are high-risk points (RPN > 120). By implementing targeted intervention measures,
the risk level has been reduced to a medium low level. Conclusion: establishing a quality stability monitoring system for the entire
process of in vitro expansion of immune cells, combined with FMEA risk assessment, can ensure the quality of immune cell products.

Keywords: immune cells; in vitro expansion; quality stability; monitoring system; security risk assessment
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Analysis and Research on Ecological Ditch Construction in Modern Irrigation Area Ecological
Renovation
— A Case Study of Jiujiang Tanggou Irrigation Area Renovation in Anhui Province

PENG Jing, LIU Caoyuan
1. Shanghai Branch, Changjiang Institute of Survey, Planning, Design and Research Co., Ltd., Shanghai, 200439, China
2. Guangde Water Conservancy Bureau, Xuancheng, Anhui, 242200, China

Abstract: In the context of modernization of irrigation areas in China, this article selects the transformation of Jiujiang Tanggou
Irrigation Area in Anhui Province as the research object, with the aim of clarifying the plans and measures for ecological ditch
construction in the irrigation area through multiple aspects of sorting and analysis. Design strategy: through ecological transformation
of existing ditches, a new type of ecological ditch has been designed. It uses porous concrete slopes to plant soil fixing plants,
construct permeable ditch bottoms and sedimentation holes, and other facilities to absorb, fix, or transfer nutrients such as nitrogen and

phosphorus from agricultural drainage.

Keywords: irrigation district; modernization and renovation of irrigation areas; ecological ditch
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Research on Comprehensive Geological Characteristics and Resource Potential of Guoluo
Longwa Mining Area

SU Hailong, LI Jicai, LI Fuming, WANG Yazhou, LI Defeng
Qinghai Shanjin Mining Co., Ltd., Dulan, Qinghai, 816101, China

Abstract: This article mainly focuses on the study of the Longwa gold mine in Guoluo Prefecture, Qinghai Province. The purpose is to
have a systematic understanding of the geological conditions of the mining area and the geological conditions of the mining area.
Based on this, a detailed description of the geological conditions of the deposit in the mining area is provided. On this basis, the
mechanism of structure fluid coupling control is analyzed. Finally, the deep resource potential of the mine is explored by combining
3D modeling and targeted prospecting work. Through research on the mining area, we found that the mine is located on the eastern
section of the East Kunlun orogenic belt. The distribution of gold ore bodies in the mining area is mainly influenced by nearly
east-west ductile shear zones and fault structures, forming two types of ore bodies: quartz vein type and fractured zone altered rock
type. The ore-forming material fluid is mainly composed of medium and low temperature hydrothermal fluids, and the migration and
collection of hydrothermal fluids to the final sedimentation process are completely influenced by changes in geological structures, with
obvious structural fluid coupling controlling the mining law. By establishing a three-dimensional geological model and conducting
targeted prospecting work, it was discovered that there are still a large number of undiscovered hidden mineral resources in the deep
part of the mining area, with enormous resource potential. This provides important theoretical basis and reference experience for the
sustainable development and utilization of the mine and the search for similar gold deposits.

Keywords: Guoluo Longwa gold mine; regional geology; mineral deposit characteristics
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Visualization Research on Micro-vibration of Three-degree-of-freedom Systems
ZHENG Yi!, HAN Yujin?, YANG Weijun®, LOU Yage?, LI Jun!, ZHENG Xingrong®”
1. School of New Energy, Longdong University, Qingyang, Gansu, 745000, China
2. College of Mathematics and Information Engineering, Longdong University, Qingyang, Gansu, 745000, China

Abstract: Based on theoretical mechanics and structural vibration theory, this study investigates the relevant characteristics of the
three-degree-of-freedom system and its micro-vibration by employing analytical dynamics methods. Numerical simulations of the
system's position, velocity, displacement, and frequency characteristics were conducted using MATLAB software and its fast Fourier
transform (FFT) function. The results indicate that the micro-vibration characteristics of the three-degree-of-freedom system are
affected by parameters such as natural frequency, system particle displacement, and vibration mode. Among these, changes in the
values of particle mass and stiffness coefficient also exert an influence on the final results, and different parameter combinations lead to distinct
vibration characteristics. This is fully consistent with the results of theoretical analysis. Therefore, in practical applications, an appropriate
parameter combination can be selected according to specific practical conditions to achieve the optimal micro-vibration effect.

Keywords: three-degree-of-freedom system; micro-vibration; matrix method; displacement response; natural frequency; visualization
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