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Analysis of Temporal and Spatial Variation Characteristics of Lake Water

Quality Based on Remote Sensing Data
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1.Harbin Natural Resources Comprehensive Survey Center of China Geological
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Abstract : This study conducted an in—depth analysis of the temporal and spatial variation characteristics of
lake water quality using remote sensing data. It elaborated on the principles and advantages of
remote sensing technology in lake water quality monitoring, and provided a detailed introduction to
the data acquisition and processing flow, including the selection of multi-source remote sensing data,
preprocessing, and the construction of water quality parameter inversion models. Through analysis at
different temporal scales (seasonal, interannual) and spatial scales (entire lake, different lake areas),
the study revealed the temporal and spatial variation patterns of lake water quality parameters such
as chlorophyll-a, total phosphorus, and total nitrogen, as well as their interrelationships. Additionally, it
explored the main factors influencing the temporal and spatial variation of lake water quality, such as
human activities in the watershed and climatic conditions, providing a scientific basis and data support
for lake water resource management and ecological environmental protection.

Keywords : remote sensing data; lake water quality; temporal and spatial variation characteristics;
water quality parameter inversion
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Study on the Scope of Pollutant Carrying in Two-Dimensional Flood
Simulation Based on HEC-RAS

Xue Yudan', Gou Wanli?
1. Tianjin Bohai Vocational and Technical College, Tianjin 300402
2.Jizhong Mining Construction Survey and Design Institute (Tianjin) Co., Ltd., Tianjin 300171

Abstract : During the process from flood generation to convergence, the flow velocity is fast and the flood
discharge area is large, making it easy for surrounding pollutants to be carried into the river, causing
certain pollution to the water quality. The flood discharge area serves as the basis for calculating the
pollutant coverage. This paper uses the HEC-RAS software developed by the U.S. Army Corps of
Engineers' Engineering Hydrology Center (US Army Corps of Engineers HydrologicEngineering Center)
to conduct a two—-dimensional flow model width analysis. Taking the Yuxi River as an example, it
calculates the flood discharge areas under 10%,1%, and 0.3% frequency years, providing a basis for
estimating the range of pollutants carried by floods.

Keywords : HEC-RAS; two-dimensional numerical simulation; terrain vector; pollutant; flood range
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Abstract :

Sulfur autotrophic denitrification is an environmentally friendly water treatment technology, which has

attracted much attention because of its advantages such as requiring no additional carbon source, low

sludge production and reducing greenhouse gas emissions. This paper summarizes the principle and

advantages of the technology and its application status and disadvantages in the treatment of urban

sewage, industrial wastewater and agricultural non—point source pollution, analyzes its applicability

and effect in different scenarios, and prospects the future development direction. In general, sulfur

autotrophic denitrification technology has great potential in improving water quality treatment efficiency,

reducing energy consumption and chemical chemicals, and is of great significance to solve the

challenges of water resources management and environmental protection.

Keywords :

sulfur-based autotrophic denitrification; water treatment technology; energy saving and

carbon reduction; denitrifying sulfur bacteria; extreme nitrogen removal
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Abstract :

This article focuses on the impact of climate change on the regional ecological environment and

adaptation strategies. Through analyzing the current situation of climate change, it expounds on

its significant impact on the regional ecological environment, such as biodiversity, water resources,

ecosystem structure and function. Adaptation strategies are proposed from multiple dimensions

such as ecological protection, water resource management, and industrial adjustment, aiming to

provide theoretical basis and practical guidance for regional ecological environmental protection and

sustainable development to address the challenges brought by climate change.

Keywords :

climate change; regional ecological environment; impact; adaptation strategies

ElE

SURAE IS 4 A BRI A PR AR

HON A A AR B I 2 MR Z . F kA Pk, AR AT AA IRl

HEREER BRI USRS, Jall AR (WMO) g, i 170 48], @B R BT 1.1°C, MRS Ak 2

T FeasaTi 280ppm 2457H4 2023 41 421ppm

Hige, SRS AR = R R RS LTS R O R R

Ml L, B5RFEAMEAZERL . B R R S B R, B DA SRR A S PR R . RIS AR X
AR IALE], HRR B ARG, TRy @RS R 5T RS R R AR R % DI

—. SIEECIRA

(—) ERSIRTEEE

HE -2 LIk, 2R THURERE LFES . BUH
SR L 12 B4y (IPCC) S NVOFAE 45 i, 1850 —
1900 4EZ 2011 — 2020 4FEHA], 4BRHFEIEEF T 1.09°C,
Horp i AHEIEE (1.59°C) /298 (0.88°C) MILFfE. SItlH
i, KSR ESRIK RGN, AR N Tl e
1% 280ppm T3 AR 410ppm , BRI R E
AR TAVAHTACTRY 2.6 (551 1.3 ffo XA RN B
TR FAZGGS, A BRI R (o AR HERUE R

EHEN: KEE (1995—) , &,

75% PAE) o R CInARR IR SERITRE T T )
TbAEFE, (Al ABREFIAEL) 3.7 2R 1T,
SR SRR TR YR AT AN

(Z) REFSETAE

ANTE] KR SR AR T 5 T 23 & R, 7EILH
X, SQERTF R R ERRCFECH I Za A, AUIGERTE R 4
TR L 13%, KAV LRSS, SRR RS
PRIR PRI, Tk SR B A IE S 0E 50, 7R B R A A
ALER, B SECT R, PREIEF R 30 4R
KT EE 15%, 5RO GRS s AR AR A I3
X, FRBEHSCE AR P R EAL, 2021 £ REAR

W HERA, i, FETARYE TR, NEFLSEMK, Rk, FRRT ST L EH

010 | Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License.



L H PR SR R RE, SR ERA B TIRIES R b
PR X R _ BT SER T D, BT INERET, S0
TR AR, BT oA AL e 4

—. SRZANKEESIMERNR W

(—) XEMS RSN

LR34 30 s

WaE SR TR R AR AR, V2R I 1S AR A
RAET A, DALSESISNE], B 1966 ELSK, #id 70% 1
AR A Ve T B RV L X TR, ST R A A
T4 19 AR, [EHEEFTE YRR ROX A AR, AR
b AR AT S, O R R R TR gE 2 LT, T K 4
B WM PR BT e e L3k, IS R AR R X
4/, FIREAUEAEIE2: 50 FFIET 60%. W T4 R 5
T, O AR S R 2 R A G o iR
Modass, WEEFEBRAR T SREH 17 FKd, HEmFh
80% ALTWRfEIRAS

2. R Ak

SR SEI R, AR I S (1 I TR % 2
B, TEALEEREHHIX, AEWE TR TR 2 -
5K, HHEER GRS ER, ELFRK LR R
YEENHERTT HEARUCHL, 4 S RE I R AR E O, S
IR T 12%, IXPMMERIREARMRE S R G TN,
TRAEAN 5% oy B e P A% 65 T (5 I AR50 3 e XA A0 2 SR TR AR
30%; TEACHLE R, T WAL IR BT S I BT e N [R]2E T
WS IEAERS 2, HETTSENTRE MR

(=) WKREFERIFMm

L. B AR GBI 43 A A

et A 1 1A S S AR R A IR S A Y B B T T, A
WHIX, SEBACRAD 10 - 20%, M 1960 1) 6.8 J7
SEHTABGTRE 2020 EIIAE 1 T AR, SEUEDHIX 4
BRI AU s IR FE Y, AR P T SRS e s 2
TR K K FE AR K 8%, EEPWEEH TR
4 22 4 (2000 - 2022) , REPRZHEGERHD 20%, 51kt
A AT A TIN50 FEACH A A3 A0 ASSET I I 7 3 71 P 55 11
B, E = A X R B AR AR, 2015 — 2020 4T
B IRFEARRAEIL 50 27T

2V B 5T - F

RO b DX AV b J S B T e —.
Z ALKV IEDMEAE 0.5 — 1 RAEERSE, FidE] 2100
B, XK NTEFERD 60 — 90%, JFUEMET . BB E4aT
W B RS BE R B L vk SRl ET A 1992 £EFEE4E
340 {ZHBEANE] 2019 4EM4H4E 5320 {20, SECABRE R T
2] 14 22k, WP _ DA AR S R ST SO T, 22
i S 3T 22T R LR R S, BEiey 35 P
AHMEH; TP ERTL O ERGL 30 R 40%, SRR
BN

(=) MESRALE STHEERSM

LIRS RS

SR B TR ES RGN Z 5T, EILEPER, <R
FEE AT SR LA H R TERR A 2000 4E11 0.5 J3 AR
PRE| 2015 4R 18 AR, SEE 10 {CHRASET; 18
R, JB/RIEHEBIA TR T 5 2019 4EEN e PR ICIHE
U A BR U 2 % A ORI 40%. ISP,
TR AL R B, ALSEARFP AR SR AR RE, by
FHIRFT LGN, T 2080 4F, HURIRTLLERESSE B L0
FAAEEELE/N 30 — 50%, FSEMFRMAERS RGN GE A ED)
ZREET,

2. HFA R RS

HERFESREY, SUETESHEFREEERFLRL, M
[Fi Hef =F S AR, B R R A P i, (575 B S A 7= St
Ko ZETH B S A FEIUC, 2000 — 2020 ARHE R
BT 22%, LT K& E RN 25%. e
HREHIC, BRIl D iR S R A 5k, BURE SRR
Ty, A SRR NNEA SRR, IS R g
HAF, BFAEMZ RIS T, P o S R AR AL
AL 1980 4 200 A3 ZE 2020 4R 130 43 9,

3B AE S AL

T A S R GO SR A A O BURE, WF T T SO
MM, 5 R PE IR R T ] 2050 AEEIE L 50 -
70%; T P Bt 16 b DR [ A A8 A0 R L e A IR L AR B Bl
B, EF RS M 1950 4EARM 3000 77 A B4
2010 4R 1500 “FUrA R, U HIANE TS RGN E
AIEE, M EUA KRB PERE K NRAIAKNL T, KB
RBIT W 60%, PEHRRAEEEENN; RO 22 36 = f i R ALK A7
WYY, RS RUR 35%, SMABRIE ZATHERRLE Y,

=. BMSERELRHRRE

(—) ESRIPER

1. HN7 F SRR DR A= A R i

HE AR KR E SRR AE S R RN EEF B,
HEE N7 2750 A EAGRYTIX, BEEE LI 15%, FRR
PT 90% bl AEAS RGN 85% R B A sh Rt aE Y .
RIS, A SR R RGN, WEE A4
BRE JET%ST 5000 2 RS AESIYRTAERE, 0T KAE
FERESEMIRN I ZR TS s FE ARG PRS0 5 B I S 2 ARk
TR, RIS EITEEY A 40%, AN, A AR X
I, BN X, AR T A IS

2. Sk AMEE TR

HNBERZIMNESRE, SEESERTEEERZEST
fl . YESRAEB RGP ML ERMEESE, BEES)
M “RKPGEERRMIE IR SRR PRYGH . %R 4 &
TIEMR. BAMEFIHX S 52 MMFR, 75 2009 - 2020 4]
JEIIRE AR 250 J7AB, UG Al SR o1 7 e
S, PR D RN 30%, A RTEMR T K LN T
IS 40 FHEdE =k BEPRTRE, DL SR
MZZEHHE, FE Z b X AR AR A R e, (R 2
M 5.05% $&FFZE 13.57%, AMUBTH] T TS IEESR, T

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 011



W KN R A R T RSB E T, F
A BT R IR TG, SRR
L. BRI RO, SEEL T IR RSN B AR IRAE R AU R
TR, XL AR I T R 16 - 20%, WRASRS
W ERMEL R B  WHfER “HhBk 2, HEHE
KL, HR R R AR BT LRI
PR, B EE , PRRRIEIN, WG PN KGR, R UESER
VR UG 200 Py A, BIUK SRR 30%, 5L
T B e S A S ONE HiR, X—RAISLEEN, i
TSR AE SR TR A A0S A RIR B, AREESR
GRS R NHIERE

() KEREIEEHE

1A GEIR I

IR ACHVR A 28— 45 BRI e, 2 RN SR 28 1 1 S 2
50, AR AS R IS (R A R IR SRR AR A S L, R B
. BHELH AR B, ALLEF R, ZEEY “ER
KK LR M s 2 E Ak ML, 4262k iigK
WA, AT IEAG IR FH AR TEZE 90%, AALLREE T AN
WS R RAA, BT ER AT, i E R AL L
TR F A SUMAS R R O K TR, #E HAT, K. P& TR
JEZKEE 680 12N iT7 K, BERGEMIE 4.2 (LN, AREm T
P A S TR 00 ) N i e B G X s &7 N e - ki
SRHE . R BT ZEE R A M B KE IR A, A SEE k%
PEROSEIT AN . SRS B B s, WOARIT AR B — ik S
SIS KR, JEEREEGSEEEE, LERETIE TRE
B, MVEW AR 25%, WAERL T A EEK R SN
PR I R S g 4%, S R Pt N AR SR AE Ak, Rl
B ERRE T E R AL T AT R R, AN, B A R RE R
VARBTG5 W ACK RGN, FERTHIE M ATz, HIX
KR SRR 2

2 AT KA S

LR AF=FERAER T, KM TR ARG, K&
M4, RERCARTELLEF 1935 K 3T 90%, (AR F A R
W 40 - 60%; HE B CFER TSRS, mTK
300 7R B, Ty, BTIBERA WAk HoR, BTk

2L

PeAALEE IR A, DAV AKIESRF 261k 50%; JRRANH, H
BT K DA R Sk, AR H A 2000 4E1H)
350 FHPEZ 2020 4E[Y 280 To B4, AEMOKGEIERURISLA TR
ANFIRE, PRGBS ARTIARITA .

(=) FelliEEessng

L R

RNV SUREAA SR 7z —, [ I 2= R
HE SRR, P B AN AR R, ik
VR ZAUAHERCE 1990 423D 25%; THEMITIEIN Sl
RGEY FAGARIE, A e 1.2 . A, SRR
WA, AR REAIC AN UERR, TR A A 15 -
20%; KIE “FAHZEE” WTFFRG” FEEEPIHE, Bk
=, SRR R

2 AR RETE L R R

RES= A X A S . AT BB IsEL
(Energiewende ) 114, WrFi£ERENE A7 L 2000 4Ef 6% 4827+
% 2023 41 46%, BIHEWEHERGE 1.2 {2nd; FE T A AR
SN EIESE 8 AR A —, 2022 AERHADER K IEF4
ks P R 15.8%. ISR T S ik 4] 5 T AR R U A1 AT 1
SRR 28 Oy S HOK, WU LAY (R, iR
WA, QNE T A R AR 2 SRR, R Al AR BRI R AR 1A
L, HEBhREIREA L

MM, &5RIiE

AUBAR O B A ST e 22 J7 TR Ay, 38 e
W, ARBHR, EASRGE S REF E A, I LLP

REMAEALIE R B i I S A AR KBS,
AP HE G — R BE R R, A LAE—E R E IR R (A X
BRA S IREE RN FI R0, SR AR A R GE G Y RE T MR . 4R
T, WAL 2 — I TR EL S, 2 BUF . 4k,
HSHPINARIILR S T1. Ak, kIR A
MEWFE, ANWroess i NR S RIECI T, s XA S BT
RS, LIS ARSI A:

]
]
]
4 FRARE MRBAI A R A EIA S0 (M) ALt iRk, 2021
1
1

[
[
[
[
[
[6
[
[
[
[

1] REZRE A o v [ AR PR A AS R B B BB RS 5 1], A28244i, 2018, 38 (12): 4121 — 4132.
2] SR RO S AR R G S BOE N SRS ()], F0ll2#4, 2019, 28 (5): 185 — 196.
3] BEATE MRS RGOS SRR RN R SIE M SEHE R 1)), MR SEE R, 2020, 39 (4): 567 — 577.

51 WL, IRIEWT | T, & SRS AR 2 BRI B AR GV 1] AFIZAR . 2023, 54(D).

BEDL, SR (5, 55 3 TO SRR R U SRATAEA S DRI RFAEIEE AR B R AR A5 MR TR, )] AEA52441 . 2023, 43(8).

7) sk 5 BT S SRS A S TSHE SRS S P )] AREH 12023, 45(7).DOI: 10.

81 WS, ik, 4 2000-201 9 AEHHREEEPE BAEE NDV IR ZS A 2 HARE R 22T (1], A HEREFIFSE 2023, 30(2).
O SKAEE , IVEEIR L SKFFEE , 4 . 1960- 2020 SRR U A KRR INZEE S R 43T 1] T2 XSS 2023, 40(10)

101 (RERF , 205 . BTctsns i A i 5 AL AR R A R AU BILA RATR IR R (], ARCEEHAT .2023,45(9).

012 | Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License.



J PN EE YD DX IR A B B i iR BEAL A BIL S Wi 2
et TR MG A

SIS : 440682199107101355
DOI: 10.61369/EAE.2025010006

NEAMNFEPRIEKLEGHE, GFRSEERR, STERUCERENFOE, BREERCEERRIER,. &FF

EERANA, EPRESCEHTL. RIGBIESFER, URSHITNEGER. TRLEENHRESAE, &

] =
REEXSHRRARHMA.
E - maib; KAIBISHE; EHRELEE

Analysis of Intelligent Management and Efficient Operation Strategies for
Water Treatment Facilities in Nansha Area, Guangzhou
Liang Zihao
ID: 440682199107101355

Abstract :

This paper introduces the water treatment facilities in Nansha District, Guangzhou, including their

construction and operation characteristics, and analyzes the existing problems of intelligent

management. It elaborates on the technical framework of intelligent management, the application of

digital twin and other technologies, as well as measures such as intelligent operation and maintenance

platform and joint debugging of pumping stations. Additionally, it explores the multi-dimensional

evaluation index system and market—oriented operation mechanism, emphasizing its significance and

the need for further research.
Keywords :
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Optimization of Intelligent Monitoring and Efficient Dewatering Technology
for Sludge Moisture Content In Industrial Wastewater Treatment Plant
Chen Xiufang

Foshan Nanhai Xigiao Xinlong Water Treatment Co., LTD. Foshan, Guangdong 528000

Abstract :

This article introduces the limitations of traditional sludge moisture content monitoring technology and

dewatering processes. It expounds on the application of innovative technologies such as multi-source

perception data fusion methods and the LSTM-CNN hybrid neural network model in sludge moisture

content monitoring and the dewatering process. It also covers the influence of various technologies

on dewatering efficiency and the comparison of operation economics. Additionally, it points out the

deficiencies of current research and future directions.

Keywords :

sludge moisture content; monitoring technology; dewatering process
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Research on Advanced Treatment Technology for Printing and Dyeing
Wastewater Based on Membrane Bioreactor

Huang Tao
Shenzhen Haijing Environmental Protection Technology Co., Ltd. Shenzhen, Guangdong 518101

Abstract : This article focuses on the technical issues in the advanced treatment of printing and dyeing
wastewater, constructing an integrated treatment system with a membrane bioreactor as the main
component. It systematically designs and combines the characteristics of high chromaticity and high
organic load of printing and dyeing wastewater, clarifies the matching mechanism between membrane
module configuration and biochemical parameters, and conducts experimental research on the
influence of operating conditions on effluent water quality. The study analyzes the regulatory effects of
variables such as sludge age, membrane flux, and air—water ratio on CODcr and chromaticity removal
rates. The results reveal the growth pattern of transmembrane pressure difference and the key factors
for membrane fouling control, evaluate the compliance and reuse adaptability of the treated effluent,
and propose process optimization paths and engineering application suggestions based on this.

Keywords : membrane bioreactor; printing and dyeing wastewater; advanced treatment; membrane
fouling control; effluent water quality
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Optimization of Method for Detecting Crude Fatty Acid Value of Soybeans in
Grassroots Laboratories

Wang Yirong, Wu Xinlian, Huang Zhenyuan, Xu Duofeng, Zhang Yuquan
China Grain Reserves Corporation Guangzhou Quality Inspection Center Co., Ltd. Guangzhou, Guangdong 510800

Abstract : The crude fatty acid value is an important indicator for judging the storage quality of soybeans, but
the detection steps are cumbersome and time—consuming. This article explores through aspects such
as symmetrical sample size and the concentration of the titrant used. The results show that both the
sample size and the concentration of the titrant can affect the detection of soybean crude fatty acid
value. When the sample size is 2g and the titrant concentration is 0.02mol/L, the difference between
the detection results and the national standard method is small, and it can improve the detection
efficiency, greatly facilitating the inspector's detection.

Keywords : soybean; crude fatty acid value; method optimization
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Long Term Impact Analysis of Sewage Treatment Plants on Regional
Ecological Environment
Pan Qianyi
Foshan Chunyue Environmental Technology Co., Ltd. Foshan, Guangdong 528300

Abstract : This article elaborates on various aspects of sewage treatment plants. Introduced technologies and
issues such as activated sludge process and membrane bioreactor. Explored the sensitivity and
carrying capacity of different regional ecosystems to sewage treatment. Analyzed the impact of
wastewater treatment plant effluent discharge and sludge disposal on the environment, as well as their
impact on biodiversity, carbon balance, and related process optimization, operation and maintenance
management, risk assessment, ecological compensation, etc., emphasizing the importance of building
an ecological risk management framework.

Keywords : sewage treatment plant; ecological environment; technical optimization
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Specification Compilation and Quality Improvement of Geotechnical
Investigation Reports
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Abstract :

This paper elaborates on the core role of geotechnical investigation reports and analyzes existing

problems such as data completeness, format standardization, and parameter reliability. It introduces

specification requirements and key points for different engineering applications, emphasizing the impact

of driling sampling rates and in-situ testing methods on quality. The paper also covers technology

applications, system development, quality control, personnel training, and suggestions for industry

development.
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Overall Design and Intelligent Application of Industrial Water Treatment

Based on DCS Control System

Bai Yuling, Shi Yugian’, Luo Xinglong, Xue Da
Gansu Yinguang Chemical Industry Group Co., Ltd. Baiyin, Gansu 730900

Abstract : With the rapid development of modern industry, the demand for water resources is increasing, and
higher demands are being placed on the quality and efficiency of water treatment. This has led to a
deeper exploration of the overall design of industrial water treatment systems based on Distributed
Control Systems (DCS). In this study, we first provide an overview of DCS control systems, then
explore the design of DCS control systems for industrial water treatment through specific case studies,
and delve into the key points of their intelligent applications.

Keywords : DCS control system; industrial water treatment; design
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Study on Ecological Construction and Restoration of Asian Elephant Habitat
Based on Linkage Mappe Model

Zong Farong
Jiangcheng County Forestry and Grassland Bureau, Pu 'er City, Yunnan Province, Pu'er, Yunnan 665099

Abstract : This study, based on the simulation predictions from the MaxEnt model and incorporating circuit
theory, constructed the ecological security pattern of the Asian elephant habitat in Jiangcheng County.
First, using the results from the MaxEnt model, the study identified the ecological sources of the Asian
elephant habitat in Jiangcheng County and recognized fragmented habitat patches. Next, by utilizing
environmental information such as topographic data and land use types, the study constructed the
minimum resistance surface of the study area. Combining this with circuit theory, the study identified
the minimum cost path, thereby establishing the ecological corridor. Finally, using the network flow
model from circuit theory, the nodes and their connections in the ecosystem were abstracted into
nodes and resistors in a circuit. The circuit model was used to analyze the connectivity and mobility of
the ecosystem, providing theoretical support and methodological guidance for the construction of the
ecological security pattern of the Asian elephant in Jiangcheng County.

Keywords : linkage map model; Asian elephant; ecological restoration; habitat environment
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Intelligent Analysis of Online Monitoring Data of Industrial Pollution Sources
and Construction of Early Warning Models
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Abstract : This thesis focuses on the intelligent analysis of online monitoring data of industrial pollution sources
and the construction of early warning models. Aiming at the problems of low processing efficiency and
delayed early warning of traditional monitoring data, an intelligent analysis method based on big data
and machine learning is proposed, and an early warning model is constructed through processes such
as data cleaning, feature extraction, and model training. The research results show that this model
can effectively improve the accuracy of data processing and the timeliness of early warning, provide
scientific decision support for the supervision of industrial pollution sources, and is of great significance
for promoting the intelligentdevelopment of environmental protection.

Keywords : industrial pollution source; online monitoring; intelligent analysis;early warning model;
machine learning
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Abstract :

This article elaborates on carbon asset management related content around the goals of carbon

peak and carbon neutrality. Introduce its concept, value composition, etc., analyze the practice

of EU enterprises and the innovation of international consulting firm service models, explore the

transformation of energy and manufacturing industries, point out the problems and challenges of

China's carbon market, emphasize the importance of carbon inventory and other means, talent

cultivation, ESG concept for carbon asset management.
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Ecological Space Optimization and Construction of Ecological Restoration
Technology System in the Process of Urbanization

Wang Duolong
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Abstract : With the acceleration of the global urbanization process, the contradiction between urban development
and ecological environment protection has become increasingly prominent. Urban ecological space,
as a key carrier for maintaining the health of the urban ecosystem, providing ecosystem services,
and ensuring the quality of the living environment, is facing multiple pressures such as shrinking area,
fragmented layout, and functional degradation in the rapidly expanding urban construction. This
article deeply explores the severe challenges faced by ecological space under the background of
urbanization, and expounds the urgency and necessity of optimizing ecological space and ecological
restoration. On this basis, the key paths and methods for optimizing urban ecological space were
systematically analyzed, including spatial identification and planning based on ecosystem service
functions, ecological network construction and connectivity improvement strategies, as well as the
integration and design of multi-functional ecological Spaces. Meanwhile, a technical system for
urban ecological restoration has been focused on, covering the core components of the system, the
principles and practices of key ecological restoration technologies, as well as important links such as
technology integration, monitoring and evaluation, and adaptive management.

Keywords : urbanization; ecological space; spatial optimization; ecological restoration

ElE

YT NS AL S 220 R e (b a3, AR et s AL SR ok T RIITAE RS ATy skl iy, Aok
e RS RGO R SNNGE, SEUESS IR, S50 TIREER, SURTEMZREERA . SRR R s
By A ARGURSS RN T SR A AR L, LSS VT R DO B B AR . DR S AR SR S5 A
AT O EEI RIS R, SRR AR T A ST ASEIREE T SEBLIE R A R AR . PRI, RIS R
AR RMEIZ A 2(R], MUMERRII T AL AS R ST, TR YIBR S TSRl M AR S AU R SGE M DL (e
AR ST HASIIRE, IS ARSI EARX AR T T, R AR 5 AESR g A AT
W B

fEHEN: 54 (197908—) , §, X, WEFEFERA, THEM: NS5 EAREEEATAATEFLLETS, R SATEN (AF), %5 A%48, #4
T ESBA.

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 043



—. WHRESZRANMES L E

(— ) W CHEN = AR RNE R

AT IO O E 2 — 2 L3RI /R R 2 AR, R
REIEOR TSR AR . bRttt R, RS AR B AR SE
(A AR TR SN IE KT, B S S = A a0 4L
N ERTEENE, RN LSS AAAROR TR X S
WL B, PRI, SRR CARSIRET, BHAS TR R
PIZC i A RB IS, PR T XA S R G B R AR 1
IR, T e iR R B AR BT ok 1 T B R R e, T
W SEGERA AT A E AL FE A AR, RS
M A L KRR IR GE T S, SR A AR A A R

EANARASThRE. BAN, BT P MR B AR, b Ay
IR, AR T R, TP RS A, #E—

BT IRT RS, XA B R XL A
2. BPUOR, HFESETHH SRS (kIR 2
T TR RIS REEAERAE ) RETTRY B R

(Z) Ex=EMRCNRES B

ST A AR AU AR T LB SRR R AL, T2
TRTERAL T AL S R G A S I Re e L, Sl Alar i
EHATR, WHREESSPNEEL, Fh, 23 RAEE T,
fEHRE A RO R AR AT RE . RBVES RGNS, JT S5k
MW R G AR RIS R ¥ HAO e TR AR 2
[EJF) “EARRT M R o UL B R E 2 4ERE N T
S, BLREOCHA S RARALET, e KIS 2R,
B CRAP B EER AR PRATR X A 2 Rk 2 X IR AR 2SRRI 5
FR, BRI A SR GRS A RE D, PRI RT3
S AN NN = /NS (7 b el [ [ S BV (O 57591 B A RS
FRGUNA AR ICE (AN M N . AR RR ) A TR # k
SWET1s K, SRS FHERNRT SRE, hkdm
PEOUE R A E AR E N, A A AR AL AR T
7T

(=) IEESERNEEMES KRB

AT AL R A A AR T, BT AR AR U B R
%, B, RRWLEZESCIHNR RIS | HEh gtk R
MIAAEZER Y RAES SRR E I F LS Lk,
[ 2 ) F R R T SR I B AL Al R 40 HIR, AR THTT
RS JRBE I RZR G 5e G T Rt . — MR R, =k
ARSI, REREIAA . B, R R R, R
EHAERR, ISR R A e e BRI S]]
X TR TFIRTT R R . BT AR RE S B B L
n, GEEFPETRN, SR e A R T AR, BRI
HE BJE, FEEANESTIRNRT, XNE R ST
RHZAC, oA A2l 2 AR H 288 R L e L AR TR 5T
TENRAETR i, KEESEIM AT R RIUZE
th, A HCH R R ESL SE PR AIHOL B e 2 S

—. WhAESZRMUHXEBESRE

(—) BEFESRRRSINEENZEIRRIS L

A2 RO R B B R U TR 28 DO T2k i
R RIAEERG RS RS REEREE, XFHEMGIAE
RGNS TG BT A Y, i, FIH InVEST (Integrated
Valuation of Ecosystem Services and Tradeoffs) . ARIES
(Artificial Intelligence for Ecosystem Services ) S5fifil, 44
BEGYG . HEMEERS (GIS) | MAEES2 IR, T T
NI KRR . TR0 BRAAr, 220, B
AL A SR G NS AL AR ). S B BURSSh Re i T
(WIS & AT, FTRAHA ARSI B ER X (AR ) |
A SBUSX AR SR THE N X, BT XL E50R, (i
AR BT AR S RO Y, R B X 2B
AR, K EA NSRRI E I E TR, e 2=
SACHVT I FEACI SR, B PRI T AL S AN S AL B BT Y
JEZo

(Z) ESMERESERMERARR

WA T AL A2 A E I A £ e —, A A S %
ST S e SR G R ERuER Y, &
ARG U — E — AR M. T R
A ASBES, BRI R A ST RO E” 2
BEREIFH R SN B IR AR RS ), AR E | BRIk
FEMAE, AT R ALEE; R REE S
AbEl /N A ST, JRE] AT SO ITE . AR
MR AIE B/ N BB (MCR) | HUEETHIE SR
Tr¥k, RS AR AR, IR AR, BT A
JERIEIE] . SRS, SR EIE SRR LS. SRATRIEE
A ) E RIS (R R gkt ) 5 i N TEE AL
(AT s . BN 2 (MR ) 5 AR i
M b IS A A E R R (s . LA
) FRACTHERS SRS, MEZ RE,. DREE G4SN
2%, REMS A UM LESTZ N, R T IR S AR MR AR 25
R,

(=) SREESERNEE 551G

TR GE RS T S AL AL B T 5 — A oW B B Tl .
RESBZ SRR Z I aeR G, BIEA RAITam N,
HE LR, FAESSERNRERES, e, EFEFL2E
eas ®, i, AT BREARE S A SR A
ROMARUSEER, A AR . YT, Y B
B, NS “Ge@” R “hcE” Bk, SCBWAKREAR
FAE. BiE. SRR, RAEFTEEEES . AJRSEE . WK
AN W3/ R RS VLTSN e A=) s L) N
T L AR ASMEE R MGE N BARHEAE . IR A4S
REWRERILESAE . W SRA T DR st
Al A A WE. HEFDEE. AT RR, HEEET
NG LW, EIEE AR A, e AR, Tt

044 | Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License.



& ErRaFBANTR, REEHNTEIZH,
AR ORI, (CI AL AAMED), AR

=. WhAESEERAREREESNA

(—) &BEERRERNBOE K

P A SEEFEARMER R — DA S TR T B # AR
ZHAESRGERMANET HFRIS: & HEER Y HEL O T L
RELT N LT IUNRTH: F o @s Rl S aoR, FE24tx
ST RR P AR AR . L3 R IR, AR
S (nEtik. B/ fREl) o s Cnfiaset.
SR MAEMMES CIiiEEE . HAEmES) FHR, &
FEHIR ST, AR . HUGR A 5 B
A, METREZHREGRUATEM, AR, WRESE
B (WRFEMEIRE . WEPANuE ) « 071 /RS E
(UL St FREEEES) |« T RS E
S, BEREESREREMMER 68 HIRAEm 2T
RESRIEOR, W2 LRHEL S S s, 3
P EHEE (ANTSE, BAUKIE) . RS IR S4BT |
A E I RERCAE, BRI KU A B R AT L 2 A
M, B RS REFISREERER, KRR E. sk
NEYIFBIE . AR NN ST | SN RS, B
EER SR GHRIFEAERIZTT

(Z) XBESIEERANFRESSER

FERZ A BEEHARN, GRS RN iz
HOCHE fln, EFTT R RS RAn N IR, A TR R T
R I A AN e, R SR - At -84 2
FRGMEL, e AMTRET, SRk s e,
FINEAREWDE, SSsoll, RAESREEMEs, L&
R F AR AR A R 8, AR R IR A K R
SR, AT T, AT TE IO R
R 0 Az e 1, RS E RO E
CH SRy ) Wl B He ek RS

2L

B ANUIT S, BAARARE, SRR BT AU,
(EFIIRIS R AC . S LB SRR H - 2 BN L AR
WA B AR APLS RS CE RS R A, . IR
=R T S i = (U1 I w92 £ G A SN P VAL
W12 TAEY), SR, ShRERUEREMRRE, MUt
ESREHE . PIfKETR, BRSO I E L,
TEBEAAS R G IE TR o

(=) BARER. BTG5 EMNEEE

W AESEE AR E RN 2 EBR, F—HARNE
PAZER, AR S 2 DO AR A (s RSB ERREE 5)
Hoasia), AKSOHUBRA R, (B RS ) MEARGES, KRR
BT LA S SRR . B, AEFEmEEd, reEdE
SETRIER () | IR (B /s ) L AR (AR
W3S RAFERORE () SRR BORGRMN A
J&, W7 S 5 R HAC I S 5 PPl (AR o SR P A I3 £ 7K
Bi. IR AR, ML (SRR | RE
RO REENELZANTTH, BTSRRI
RS ZMTB, 2. shAMFEREERCR BT R
g R, THESLTRIE WA M, f R R — Rl (S E - U
W —TFAl R IR, eRIAESREFEETRIA
ek, RRAESLEPEEST, MR SUE S T R B A AN
RGP R SA R BRI B FAR, fEmiE i LA
A

Y, 25

PRI AT IR, (R RS AR AR T S LI
ARSI B R AR RS S B 5 A BB R A
2, SEe T RBSLIITT A R 5 ARSI RO R At . Az ZRas)A]
AR TUZ 0, EEERPT A R EE, Wi A s AR e,
PRI A AL Lk, TSRS RS AL A 4
AEENR ST B, EEGEAsaeRs, SR
GUIBORTB, BEZMNEERS, BEARTEE, —
FRHFAR L, R T Il P Ee  Jre B A AR S

1] B 23N AT T 2 1 3 X AL A2 LIRS B ST (D). PSR | 2024.
2R TSRS AT A A LSS (D). AR 2024,

AV TR A S IR S I R BT R T AR A8 23 A5 9 (D). MR TTALRE: 2021

1
1A A A RO A A AR A T (D). FEPERE | 2020,
6] 2 . [ b2 [T S A i P T A X 2
NVHESE R IR, & TS A

IR Pt feX. =" 23R S AT IS (D). mHEAS L2022,

V0MA , e ASE  Z2BE | 55 W BT (b DA s (IR A 2 5

SIEIERA AR50, RS S T LUCC R ESV IR IR 4 A S M2 i S22 RAL (). BHsRIZE L 2023,45(07): 1380-1395.

ANABENE] 2 SCELES /2 ()] Akt i 51878 L2024, (01):33-39.

ARSI —— DAL 6 (0], sRESmpkl , 2023, 21(06): 98—-105+142.

OV BRI kiR IS RE 7K S AR AR AR 1] S S SRR —— DU PN ] 0], 2280830, 2022, 29(03): 3-6.
AT R ). iR L2021, (08): 54-59.

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 045



R Sy
OB LA AR RS HAAE 5 A S B FH PG T
XUBAZ'?, ABE'?, Appk ', LEREEY, '

1. hEMRAERR/REEARRGEGRETL, BT I570E 150086
2. BARREIG/RER T IR R EF ML N5, BT 167KIE 150086
DOI: 10.61369/EAE.2025010002

BRIE, RERIEM, BIRERIEFESROkKE. AXRARN TZERIEFESRNOSIHHE, BETRE

FLBNESEER. S2EENHRNEER. REEFVHLERIR. BHEERMEZRIEATHOESR, LURKAEY
HEFERMEERMEN Lo, ANETFE T XLESRERNESHENER, LHEKFEEFCNLEREER
£, XELEREL, RHT SEMERIEIRSEMANBEREZE MR ARBRA R,

RUIEFRSE; BRIE; £ESHRIRE; SRMAEE
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Abstract :

Heilongjiang Province, a key agricultural region in China, faces challenges from agricultural non—point

source pollution. This article delves into multiple aspects of agricultural non—point source pollution in the

province, including excessive use of pesticides and fertilizers, issues related to livestock and poultry

manure emissions, mishandling of farmland waste, pollution caused by slope farmland under the

influence of storm runoff, and environmental pressures resulting from intensive paddy field production.

Furthermore, this paper assesses the damage these pollutants cause to the ecological environment,

particularly eutrophication of water bodies and degradation of soil quality. Concluding remarks offer

policy and regulatory recommendations aimed at strengthening agricultural non—point source pollution

prevention and control, along with technical solutions.

Keywords :

agricultural non-point source pollution; Heilongjiang Province; ecological environmental

damage; pollution prevention and control measures
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