EBEMERE - £ 06% - 5508 H - 2025 £ 08 A DOT: https:/doi.org/10.12349/ees.v6i8.6954
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warning platform for river water quality based on multi-
source data fusion
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Abstract

With growing emphasis on environmental protection, river water quality monitoring has become an urgent task. This study aims
to establish a multi-source data-integrated online monitoring and early warning platform for river water quality. By integrating
Geographic Information Systems (GIS), remote sensing technologies, and water quality monitoring sensor data, the platform enables
real-time monitoring and early warning of river water conditions. The research methodology includes data collection, selection
and implementation of data fusion techniques, as well as design and development of the monitoring platform. Through application
verification in the Yaojiang River Basin of Ningbo, the platform has proven effective in real-time updates of water quality parameters
and rapid early warnings for pollution incidents. Research findings demonstrate that this monitoring and early warning system
exhibits excellent responsiveness and accuracy in tracking river water quality changes, providing robust support for environmental
authorities to formulate timely response strategies. The successful implementation of this study offers a practical technical solution
and reference for water quality monitoring in other rivers.

Keywords

multi-source data fusion; river water quality monitoring; online early warning platform

& BAIRR & K RAEL MNTRE T AR

T/ Xk

NUARHN

TR=FIMrTEARAT, E - #iL T% 315207

=

K& RIBAR 0 EAL, TRKRBIERA T FAGES, KR §EME—A % R GRE 09 7 iR KR & B 37 4 -F
&, BLEREEERE (GIS) | EBRE AR BN & BRI, IR F o m 5%, Sk
OIHERE, HERESGFEARGLFL Eh, ARBNTFS69&F 5L, @3 TRETARGEANEIE, ZT54%
H A T IA T AL T 0 R AT R F P T . RS RAN, Z RN FET & 3P ITRA R RACH RAF 6 o 5
Fe B, STIRBEAE BRI R R R A R ARAE T R ) A, AFFR 69 R F A FAR T IR A AR B R A T AT R
R EFa L RAFE,

S ar|
% R IEwRA PR ELTRETFS

135 §E, A REIEA T, HERh ORI

SHIMRERRT, EATARENEEEE. AR 2 A SR AR

ST AR NEFPKBBHE. (ETAMRBEBLT ) | o e i

BN, FTSREAGRORMISR, BIRESSEN ) s R 5 TSR R K.
Ko 9, BIRHIATFR T 450 SFBERRIIOFIIE by g e Ho AT A A 2 O
FELRIEIRIITE s, FIRSE SIS BIRE.  joen s el TSRS, . A CHK. Tubfk
POAEREIEIRAN KGR, BUEDOR, BmAST yppmespaste, sk pRs sl Syt
TEECR, FERSAYEE . TRMRLRBIEAERERT e e mms s iR, A RSk
PEERAPEEE . ARGIRE R RS SR, 75
CEEEAT HEE (1981-) , 5B, PEWCTTEAN, A gusmfig e iesds. ERRsps s, i
BN, BRTEM, MBECHBSTEIRATR. BRSBTS BB,

26



EEERERE - $06% - 08 - 2025 F£ 08 A

BE LRI R LKA, (L T Ba .
2.2 ZEHFEHESTAG N

ZIREIRR G R AR RS BRSO R T, 5B
RENIR ., RIS, LRSI RS,
TERIBATR VG IATIER, Hose KRB S BB B | AFFHE
BRI R ESEAZ O IR o 1 g | S HEE AR B AT
LR AN R . BTG TR | HlaSeE 1Bk
GRS S A Ll & 2RI o 12 R R VRANE—BE AL,
SRR A R AR B R, D SE IS IS A Se RO
RIHE, WKL . B GIR . HlE TR X
BK, ARG MHR ORI AR AR (s O,
23 ELEMEFENIERSEX

TELRTE- & TR /Kl S R A EEE R, gEiR
BRI A TSR TR R SRR, EBhS 2
QRIS , RESRIATE AN RE T . A IRT
AR S . SRR ST N 2 TR K
TGRS IE TR R SRR
SEEFRESAIE
3.1 IR E R RS (GIS) #IEIKEL

GIS BUREIERF AR IS EA B AR B RN EEE Y,
CATHR THRE . TR - A A e
SE. RS B RMER AR IR R . AT AR AESER
BEHIER. FRE GIS #4538, RSB FFHIER (Z BEURIE R
Ll REFEETR . ATFEUERESRAEER B
HOEE, Mg lmss REN TR e TR B RS . 1
MR, S0 PR RS REIRTE GIS A% AR AE
ERGER, RS eSS R E AL SR, B#
W Z B2 E HTFRFI RO, KB A E BRI Y B
FERRHIIR S BUR], AP AR RS SR (5 B S
FUERETET, WS I AR R
BRI S 2 E R A SR A SR R . SR
SERRE, BB T SR TR S RE , %
FURT RIS, A KR EREAEREIEG, GIS
HAEREIE RS R ZS AL, T RIS R
BB R Z, A3 NHRICE DivErE s, A0
ShEIREHRIE TS, IR AR R f0kRE P
3.2 BRI A 54018

TR TE A K T T oh YRS, R
HAVEE . PR EUE BRI, RESSRIUK T 2 ThEEL
HAFT0T, MET AT SR A A . EEEIEN
KIFRFER IS o seE DEE G, XGRS ETE
BIEE. BEOTERERBEE, nfDURE B
Wy, @R NS KR, AR R s
RiE. BURGHIATERED, AIEHREFRIE ., KSR
IE. EUGERCERE BRSSP , TESR I REER R (L
BRARBFERNRE, KSR IE AT £ S SRR 5

iy, EHRACHER R AN R S8 RN R 5F
HRHEE, RafdErnisit.
3.3 7k Bzt R AR B AR AL

K B S A R S B R e K B E 2R M U - 5
AR OARRER Y, E BRI TR R SERPR DL . B
FORSE R NI 2 ML ARG, IXER A BRI R AT
NIRRIBRIRES . ERE ST TR | (RS BT,
RIRFEPRMAF AR R 77K RAEFER, LRE X e Ehr
REATH TR BBl IWEESIEIES, R CrEdE
O CREUREITES, HIREIRRES /AR A A&
Z st RAL = ARSI, AR
TR TIR AL, RN T RERE Y, B
B IFEE R AL 5 VIR, PRIIEARRII S
PRI

4 BIRRS R
4.1 BERBMIERE

TEEEREDRIRRISEEIT, SR8 1577 2R
(RAHE A T RS EATER . SRRk Wl R
STHRHBTRAR , T BB ETA . Gt
S S TR T T TR EL S 5T

TN R W TR ER SRR O SR B0, % L5
o BRI, ST ECRERONE A, Bl i R R R
(SVM) FIBEHLB AR 0 B ST TR bR
HUELN T R SR R R R AR D ROV, TR T
HEBAOMERE, BRI A RS IERR (OB TEE E  TIRANLAR
BRI L 3ROSR e, 22 RGO 5 T 8
i, I BRI RIS PR R R, XK
AR A S O R . B, T R R
RIS, ol TR A DT, 2T
L R SRR R OB KT LR
P I, 5G4 PRI [ St 78
. RS SE—SARA TR RIS, SRR T
TR £ O FF4 B IR S O
4.2 BERARHNA

HIRBEHR 0 S BEORR A LR, Bk
FE K R RO (R (TR
SRR TTH:, B RILLHERE R . BRI TK
R ST SR T AT R SRR ASIIT LR, el
SRR, RAMARFISHT R ATLHER, (s
ST RESIRRIRIELE , RS Wi ARt
(RINGIES 1035 5. EERHEURE FRHE RIS, AT
S IREE 2 R ERRRE, WORE . Be R EE
VTN RGE, WK PRI AR )50
4.3 ZFEHRENRL 52

SIS IR — S, S I R
IR Y. TR, Rl IR B A%

(EisS=EAllEN

27



EHEERERE - $06% - 08 - 2025 F£ 08 A

ol EREED MK e A TR S I TSR
&, el WERTARZS R EAEg—. fEHdEE T,
E AR EREIEI R VES, W EARRIR 2 G TR A
1, AR RIS, T ARRA A Rt
TTFRI. XL R SIRT RS 0 Rl K B TP S fe it
i H AERRI SR, SRR SN EEK BB,
ARG E AP SR R

5 FEMALZELHE
5.1 Z=2tgigit

K 2R R T S B R T 2 B R mn & 4
H, RASAXAGIN, FaoltzE: BiEREEIE
GIS. BB MIERRESHIEI VIS IIL; SdRCHE S 2B
ZIREIRRE R SRS SR, BE O ARREE, 72
TR s BORFEAEERI Ao ERE, (REEUEL
& YRR, FEIEEREE TR ARG ELLA]
MR SRR, PR, Sk, &Emd
ARSI, B LS BT R A SR E, AIhRE
tREEEL,

5.2 Theesci

T K R AR 2% W TSP 5 SR SRS 40 H 4xif . %4
PERABSVEN G EAL, Sk Bk, (B
7%, GIS LR FHIEARE, THiFS ISR SRS
H, ARSI,

Wi SE R R s aedEE, B&RAK
BARGERERETT, PR 2 MRS AR T SR A
1w, REEUEN et S5t BuEsirissuz st
BAERE, BESHER. LS GIS 2B E, ik
HITK R AR S SR I DREIERI A E RS
Bl bR, SEEEBE TR, NI B T S B
TG S TR . X H RN TS TS B A AT R L
SLIEl, F P RE(FREEE AR K RSSO . e R a9,
PRVETRISRENE . MR TR, KRR TR, ATk
RS S SRR E 3R
53 ARRESXE

P SRR AE P R 2 07 4 3 5 Sh R H R SR,
SN TE—ANE. LSRR, R

28

JeorTgiH, RAFE SRR, W& lEi 2o
IKRZEAEEN AR A (S, FEAR DS HE AR R BB AN R
BR/KBUIREL, LEF P REBSIEIRIE RS B . S EDREM
B R RTRNE, SRS RS, TR E
ERZIF7K B, WK B RSEEE . BIEHT
THRETT R PARIEARRIT SR, R AR SRS B 5K
HURHIBIIRR ™ BRASHT/K R SHBEINRI X Ao F,
FRE(E B RES LARE H (77 WD 28, WhiR A 88—kl
IEE MK BN I X s, kg TR
TERIEEMIERNEDINE, (56 A P REAS A 2 R AR/ B el
dE, A KRS ERISR IR OVE 3R

6 415

A5 B IS AL T 2 IR B R R & 1T F K TR 42
WRITFE &, HAE TRk T sy s AR g8 e T HAA 4%
. IFEREHEEE A9 (GIS) |« mEERS/K R
MEREESEE, TERRA TR RN SR S5, o®
T RA K S GBI R BETT , BE AP
[TRSREROLE ORI R, TFRIDERI 24, 25T
FERIE BRI AR AR, e e G i
At Ak, FREEENELE, RPFaIIRES N AT
B, PAATEZSHMEREGREAE, NATHMEZRG, ¥k
WA FE ST, PRE TS, R, SocikslbrifE
R R RS S B A G T X MR TSR & ARSI
WP ST T2 . $208 T, e A 2ok
IR E RSSO ST %, B KRR S5 6
I
S 3k
[1] BRI T 2R S KR S BRI S T TS &

[J].H 22 15 B 4,2022,(06):96-99
[2] N2 RIR T RE ERILEEAR L TIEE0S 2R

FdER A 7T I A SR I] BRI R, 2022,12(09):13-16.
[3] B ETFRKRENVRES TF & T[] T R,

2020,(01):88-88.

[4] T8, K1, ADE, T, IS 2 IR SRR & M by i A Ay

[ BLAREE T K,2022,45(10):124-130
[5] Fhersl, £ /00, F 07 LT 2 S rmdidEah & e LR IR I 75 2

()44 RH%,2023,(01):85-87.



