TUYEN TAP BAO CAO HOI NGHI TOAN Qudc

KHOA HOC TRAI i‘]ﬁ'T VA TAI NGUYEN
VOI PHAT TRIEN BEN VUNG (ERSD 2024)

HA NOI 14-11 - 2024

€ NHA XUAT BAN 61A0 THONG VAN TAI




‘E“RfSﬁ/ _ HOINGHI TOAN QUOC KHOA HQC TRAI BAT
FARTHSCIENCES AND. A TAI NGUYEN VO'Il PHAT TRIEN BEN VNG (ERSD 2024)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

TIEU BAN
CONG NGHE MOl
TRONG XU LY MOI TRUONG

730



‘ . . . i
‘E R S& o HOI NGAH! TQAN Q'UOC KHOA HOC TRAI BAT
EARTH SCIENGES AND VA TAI NGUYEN VOI1 PHAT TRIEN BEN VI’NG (ERSD 2024)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

MUC LUC
Ban vé kha niang khai thac nuéc dudi dat cua nha may cap nudc khu cong nghiép Sa Péc tinh Bong
Thap
D6 Vin Binh, Tran Thi Thanh Thuy, Dwong Thi Thanh XUYEN ...........c..cccceeoereeeeeereeseeresreerereennene, 732

Dénh gi sy phan b vi nhya trong tram tich tai cira song Cai (Khanh Hoa)
Ta Lé Dang Khoi, Nguyén Thi Thanh Hoai, Lé Hang Ph, Trdn Anh Quén, Hodng Vin Lwong, Vu
NGOC TOAN, TFAN THi THU HIORG ...............coovoeeeveeveereseseeseeseeiieeneeeres e sassessesses s 737

Dénh gid tinh hop ly cua cac giéng khai thac nude dudi dat tai tram cap nudc Duong Noi, Ha Pong
D6 Vin Binh, Duong Thi Thanh Xuyén, Pé Thi Hai, Tran Thi Kim Ha..........cccoeveveneeriereneceeen. 743

Két qua khao sat hoat d¢ phong xa trong nu6c bién khu vuc Hai Phong - Quang Ninh
Nguyén Vin Diing, Nguyén Thi Thu Trang, Lé Anh Tho, Biti Chi Tién..............c.cccccoovveveeeevereennn. 749

Dénh gié chét lugng méi truong dat va nudc tai mot s lang nghé ché tac kim loai va co kim khi
NGUYEN IMAIT HOE ...ttt bbbt bttt s et e et b et et e e 754

Danh gia lan truyén bui tir tram nghién xi mang Norcem Yén Binh, Lai Chau sir dung tng dung mé hinh
METI-LIS
Tran Anh QUAN, Pham DirC BN ... s 760

Ti wu hoa qué trinh hoa tach bo phan nam cham trong 6 cimg da qua sir dung dé thu hoi kim loai dat hiém
PR@M KNANN HUY ..ot ettt sttt s e r e n e beste b e e ne e 767

Nghién cau hiéu qua du bao chat luong nuwéc mat bang cac md hinh hoc méy: ung dung tai sdng Ba Chg,
tinh Quang Ninh _ .
Nguyén Thi Hong, Nguyen Thi Thu Huyén, Dao Trung Thanh .......................ccccooeeeiiiainienniennnnnn, 773

Nghién ctiu vai trd cua chung nam Curvularia lunata trong kich thich sinh truéng va xir Iy 6 nhim méi
truong
Vii Thi Lan Anh, Nguyén Thi Hang, Tran Thi Ngoc, Nguyén Phwong Péng, Nguyén Thi Nhan......779

Anh huong cia bo ré thuc vat dén viéc loai bo hop chét 4-Nitrophenon trong nuéc
Nguyén Hoang Nam, Nguyén Hoang Nam Anh, Nguyén Manh Ha, Phgm Viét Duc ......................... 784

Nghién ctru ddnh gia vai tro ctia chung vi nam Trichoderma harzianum
Vii Thi Lan Anh, Nguyén Viin Diing, NgQUYZN Thi NN@N.........cc.cooeeeeeereceeeeeeeeeee e 790

Hiéu qua xir ly Benzen, Methyl-tert- butylether trong nuédc ngam cia hé thong constructed wetland dong
chdy ngang dudi bé mat
Nguyén Hoang Nam, Nguyén Hoang Nam Anh, Nguyén Viét Hung, Phgm Viét Bic........................ 796

Chuyén di s véi nganh cong nghiép moi truong ng dung véi cac doanh nghiép khai khoang ¢ Viét Nam
Nguyen Ngoc Bdo, Nong Viét Hing, Duwong Phi Hing, Nguyén Thi Thu Hwong, Nong Viét Trung,
Nguyén Hong Thi, Ng6 Thdi Vinh, Duwong Mai YoN ..................cccccowoereveseeisrseseeissesssssenssssnsnson, 803

Nghlen ctru cong nghe phan tach, thu hdi bui than, sit va khoang silica tir tro bay nha may nhi¢t di¢n huéng
dén san xuét nguyeén liu I cdng nghi¢p theo mo hinh kinh té tuan hoan

No6ng Viét Hung, Nguyen Ngoc Bdo, Dwong Phi Hiing, Nguyen Thi Thu Huwong, Nong Viét Trung, Vii
Manh Anh Nguyén Ngoc Trwc, Ngé Thdi Vinh, Dwong Mai Yén...................co.ceeeeeeeeeeeeeerreseenrnnene, 807

Dénh gi4 kha ning tiép nhan nudc thai va stc chiu tai clia song Ngii Huyén Khé thude dia ban tinh Béc Ninh
INGUYEN THEHOR ...t bbbt b et b et b et nn e b 812

731



E RS&' HOI NGHI TOAN QUOC KHOA HQOC TRAI BAT
L VA TAI NGUYEN VO'I PHAT TRIEN BEN VIPNG (ERSD 2024)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién cu hiéu qua dy bao chat luong nudc mat bang cac mé hinh
hoc may: iing dung tai sdng Ba Chg¢, tinh Quang Ninh

Nguyén Thi Hong", Nguyén Thj Thu Huyén, Dao Trung Thanh
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TOM TAT

Viéc st dung cac mé hinh hoc méy trong du béo chét lugng nuwéc mat c6 thé mang lai nhiéu lgi ich trong
viéc quan ly hiéu qua tai nguyén nude va dam bao an ninh nguén nuéc. Mé hinh hoc may ¢6 kha ning phan
tich dit liéu tir cac théng s6 méi truong nhu WQI, DO, BOD, pH va céac chit 6 nhidm khac dé du béo chit
lwong nudc miat trong twong lai. Ngoai ra, mé hinh hoc méy c6 thé dugc két ndi vai cac thiét bi cam bién
dé thu thap dix liéu vé chat luong nudc mat trong thoi gian thyc. Khi dit liéu duoc cap nhat lién tuc, md
hinh c6 thé phan tich va du béo chét luong nuéc mat ngay lap tac, gidp nha quan ly cé thé phat hién som
cac van dé vé 6 nhidm ngudn nudc va dua ra bién phap khic phuc kip thoi. Béo cdo nghién ctu tng dung
tai sdng Ba Ché cuia huyén Ba Chg, day 1a huyén mién ndi caa tinh Quang Ninh vai s6 lugng I6n dong bao
dan toc thiéu sb sinh séng tai nhiéu khu vuc ¢ dia hinh phirc tap. Nhiéu nam qua, ngudi dan van st dung
nguodn nudc tu chay tir cc bé chia, tir khe, sudi, nén chat luong nude kho dam bao. Can thiét phai cé bién
phap quan Iy hiéu qua tai nguyén nudc trén dia ban dé nguoi dan yén tam sinh hoat, san xuat, 6n dinh doi
song, vuon 1én thoat nghéo.

Tir khoa: Hoc may, Dy bao chét luong nuée, WQI, Séng Ba Cha.

1. Mé dau

Séng Ba Ché bt ngudn tir dinh Thién Son cao hon 1.200m (phia Nam xa Ddn Dac, huyén Ba Chg) chay
theo huéng Tay Béc - Dong Nam qua huyén Ba Ch& va dé ra Vinh Bai T Long. Pay 1a mét trong bon con
song I6n cua tinh Quang Ninh, khdng chi cung cap ngudn nudc quan trong cho sinh hoat, néng nghiép va
cdng nghiép, ma con la mot tuyén giao thdng thiry quan trong va cé tim anh huong Ion dén phat trién kinh
té va vin hoa cua khu vuc. Dong song di tao ra mot méi trudng séng da dang va phong phd, gép phan vao
sw hinh thanh va phét trién cua cac cong dong dan cu xung quanh. Tuy nhién, bén canh viéc phét trién kinh
té va do thi hdo mot cach 6 at cua dia phuong ciing lam anh huong dén chét luong nudc song. Két qua quan
trac giam sat chat luong nude cho thay song Ba Ché dang bi 6 nhiém hitu co, gia tri COD, BODS tai hau
hét cac diém quan tric déu vuot gisi han cho phép tir 2 dén 2,3 lan. Phuong phap danh gia hién tai thuong
dua trén két qua do nhanh tai chd, l1dy mau va phan tich trong phong thi nghiém vai cac thdng sé vat Iy, héa
hoc va sinh hoc trong nudc. Phuong phap nay tuy c6 do chinh xac cao nhung kha tén thoi gian, kinh ph,
trang thiét bi va nhan lyc ky thuat cao.

Hién nay, viéc &p dung hoc may (Machine Learning) vao nhiéu linh vyc khoa hoc khac nhau dang tré
thanh xu thé nham ting d6 chinh xé4c cua cac phép toan du bao va phan loai. Hoc may hoc cac méi quan hé
thdng ké bac cao, do d6 thudng vuot troi so véi cac phuong phap mé hinh héa va du bao truyén théng.
Trong du bao chét lwong nuéc, cac thuat toan hoc may cd thé uée lugng va phan tich cac thong sb, dua trén
méi quan hé tuyén tinh va phi tuyén tinh. Cac k§y thuat hoc may ciing dong mét vai trd quan trong trong
viéc du bao chat lugng nudc s6ng nha mang no ron nhan tao (ANN), vecto hd trg (SVM), rirng ngau nhién
(RF), cay quyét dinh (DT) va hoc sau (DL) (Sanja Cojbasic va nkk, 2023). Hoc méay lam tang hiéu qua
danh gia chat lugng nuéc mat bang Chi s6 chat lwong nudc (WQI) théng qua cac thuat toan c6 giam sat
nhu du bao da 16p ddi vai thuat toan AdaBoost (AB), thuat toan K-nearest neighbors (KNN), quy trinh
Gaussian (GP) va hoi quy tang cudng d¢ doc cuc dai (XGBR) (Masood va nkk, 2023; Anita va nkk, 2023).
Ngoai ra, cac phuong phap tiép can dya trén may hoc nhu rirng ngau nhién di thanh cong trong viéc phan
loai chat lwong nuée song thanh cac loai 6 nhidm hoic 6 nhidm nhe véi do chinh x4c cao, nhin manh tim
quan trong cua thdng sé DO trong du doan chat luong nuéc (Nasaruddin va nnk, 2023). Hon nira, viéc tich
hop cac thuat toan hoc sdu nhu mang tich chap d thi (Graph Convolutional Network - GCN) va mang than

* Tac gia lién h¢
Email: nguyenthihong@humg.edu.vn
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kinh bo nhé ngan han dai (Long Short-Term Memory - LSTM) di cai thién dang ké d6 chinh xac cta cac
mé hinh dy bao chét lwgng nudéc, hd tro quan 1y méi trudng nude hidu qua (Juan Huan va nnk, 2023).

O Viét Nam, nhiéu nghién ctru thuong ding chi sb chét lugng nuée (WQI) dé danh gid chat lugng nudc
mat va kha nang st dung cua ngudn nude dbi vai timg muc dich khac nhau. Tuy nhién, viéc tinh todn WQI
tir cac thong s6 quan trac chit lugng nudc con gap nhiéu han ché do can nhiéu thong s6 quan tric va tinh
toan con tuong ddi phic tap. Trong nhimg nam gan day, nhiéu nghién ciu tai Viét Nam &p dung thuat toan
hoc may dé du bao chi s6 chit lugng nuéc mit, nang cao do chinh xac va giam chi phi giam séat. Cac thuat
toan hoc may, dic biét 1a ting cuong d6 doc (GBoost), dugc tng dung hiéu qua trong woc tinh chi sb chat
luong nudc mat & ddng bang song Hong, Viét Nam, nang cao do chinh xac dy béo va hiéu qua chi phi
(Nguyen Quoc Son va nnk, 2023). Ké ca véi moi truong nuéc bién, céc thuat toan cay quyét dinh (DT),
ring ngau nhién (RF), hdi quy tang cuong do déc (GBR) va hdi quy ting cuong do déc Ada (ABR) sir
dung anh vién tham Sentinel-2 d6i véi khu vuc ven bién tinh Binh Dinh. Nghién ctru cho thay thuat toan
ring ngau nhién (RF) du bao cac thdng sb chat lugng nuéc bién chinh xac nhat so véi dit ligu do tai hién
truong (R? = 0,59+0,74) (Quang Nguyen Hong va nnk, 2023). Viéc tim ra thuat toan dé dy bao hiéu qua
WQI la rit quan trong va can thiét nham phuc vu tt hon cho cong tac danh gia chit luong nudc mat cho
viing nghién ctu. Nghién cau tai ban dao Ca Mau da 4p dung phuong phap Bayes (BMA) dé lya chon céc
thong s6 chat lugng nudc téi wu (pH, BODS, PO4 va Coliform) dé tinh toan WQI. Két qua cho thay sit
dung cac thuat toan tang cuong do déc (GBoost) co két qua dy béo chinh xé4c nhit (R2=0 ,973), tang cuong
d6 doc cuc dai (XGBoost) co R2=0,966, cay quyét dinh c6 R2 = 0,944 va ting cudng d6 dbc nhe (LGBoost)
¢ R2 = 0,928 (Nguyén Puc Phong va Ha Hai Duong, 2023).

Nhu vay, cac nghién ctru trude day vé tmg dung hoc may trong du bao chat lugng nude chi yéu tap
trung vao du béo cac thong s6 chét lugng nudc va tinh toén chi sb chat lugng nuoc (WQI). Mot s6 nghién
ctiru con két hop thuat toan hoc may Vv6i mang giam sat thoi gian thuc va cho két qua rat kha quan. Tuy
nhién, cac nghién ctu nay chu yéu trén thé gidi, con tai Viét Nam, c6 rat it nghién ctru danh gia tiém ning
cua thuat toan hoc may trong du bao chi sb chét luong nuéc mat (WQI) dya trén dir liéu dau vao nham
giam chi phi giam sat chat luong nuéc mat. Vi vay, viéc nghién ciu wng dung cac mé hinh hoc may dé du
bao chi s6 chat lugng nudc mit tai song Ba Ché 1a cn thiét va gop phan dwa ra cac phuwong phép tinh toan
chi sé chét lvong nude mat hiéu qua va tiét kiém hon.

2. Thu thap méu va phuong phap nghién ciru
2.1. Khu viee nghién cizu va lay mau

Vi tri quan tréc ldy miu duoc thong ké trong Bang 1va thé hién trén Hinh 1 trong 2 dot khao sat mua
khé va mua mua giai doan 2017+2022. Mau duoc lay theo TCVN 6663-6-2018 (1SO 5667-6-2014) trong
ldy mau nudc song va TCVN 6663-3-2016 (1SO 5667-3-2012) trong bao quan va xir Iy mau nudc.

9“0 NM019

NMO03
NMOZQ MO&NMOS :

H. Ba Ché

TP. Ha Long

TP. CAm Pha

Hinh 1. Cdc diém ldy mdu nuéc trén séng Ba Ché.
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Bang 1. Toa dé diém khdo sat thu thdp mau nwéc mat trén song Ba Ché.

Toa do VN2 107°45', mi chiéu 3°

SHM Vi tri oa do 000 (107°45', mui chiéu 3°)
X Y
NMO1 [Chan cau ngdm xi Thanh Son 2356132 441516
NMO2 ana fau diém hop luu vai sbng Lang Cong tai 9353555 448881
xa Pon Pac

NMO03  [Piém lay nudc vé nha may nuéc Ba Ché 2353478 450465
NMO04 [Pap tran thi tran Ba Chg 2353426 451224
NMO5 [Chan cau Ba Ché 2 2353207 452971

2.2. Phwong phdp thu thdp dir ligu

Dir liéu cho bai bao nay chu yéu tap trung vao viéc thu thap thong sé chat luong nuéc nhu pH, TSS,
NTU, BODs, COD, DO, NO3", NH4*, NO27, POs%, Zn, Fe, Cu, Pb, Hg, va Coliform.
2.3. Xir ly sé ligu

- Danh gid mu nuéc theo QCVN 08:2023/BTNMT, mic A - Quy chuén ky thuat Qudc gia vé chat
lugng nudc miat phuc vu muc’dich cap nudc sinh iloat. ) ) i

- Quy trinh tinh toan chi s6 WQI theo huéng dan trong Quyet dinh so 1460/QD-TCMT (Tong cuc moi
truong, 2019) va so sanh danh gid chat lugng nudce nhu trong Bang 2, doi véi thuy vuc can chi y 6 nhiem
chat hitu co thi tinh theo c6ng thirc nhu sau:

1/3

wqQL (IR, WQ)Ym 1% T
wat = S QI W) X[ ) WQly) X7 Waly] )
i=1 i=1

100 100

Trong do6:
WQI,: Két qua tinh toan di véi thong sé nhoém | (Théng s pH);
WQIy;: Két qua tinh toan di véi thong sé nhom 111 (Céc théng sé As, Cd, Pb, Cré*, Cu, Zn, Hg);
WQIv: Két qua tinh toan ddi vai thong sé nhém 1V (Céc théng sé DO, BODs, COD, TOC, N-NH}, N-
NO3, N-NO3, P-P037);
WQIy: Két qua tinh toan ddi véi théng s6 nhom V (Céc théng sb E.coli, Coliform).
Bang 2. Bang danh gid chat lrong niréc theo WQI.

Gia tri Wol Mirc danh gia chit lwong nwéc
91+100 Str dung t6t cho muc dich cap nudc sinh hoat
7690 Str dung cho muc dich cap nudc sinh hoat nhung can céc bién

phéap xu ly phu hop

5175 iﬁéﬂung cho muc dich tuéi tiéu va cdc muc dich twong duong

26-50 Str dung cho giao thdng thuy va cac myc dich twong duong

khac
10+25 Nudgc 6 nhiém nang, can cac bign phap xu 1y trong twong lai
<10 Nudc nhiém doc, can c6 bién phap khac phuc, xi ly

2.4. Phuwong phdp hoc may

- Mang no ron hdi quy (RNN) Ia mot loai thuat toan hoc méay phi hop vai dit liéu lién tuc, da bién c6
thé xur ly dir liéu tuan ty va da dugc ching minh hiéu qua trong du béo chét lugng nuéc (Abba va nnk,
2020).

- Mang no ron bo nhé ngan-dai (LSTM) ké thira thuat toan caa RNN dé xu ly cac chudi dit liéu theo thoi
gian (sequence/ time-series), phi hop trong viéc du bao chit lugng nudc thoi gian thyc. LSTM vira hoc
dugc cac thong tin tir state gin n6 (short term memory) gidng RNN va cac théng tin tir state & trudc nd rat
xa (long term memory) didu ma RNN khong lam duoc (Hochreiter, 1997; Ye va nnk, 2019). O state thu t
cta mo hinh LSTM:

+ Output: ¢, h;, trong do c la cell state, h 1a hidden state.

+ Input: ¢;_q, hy_q, X, trong d6 x; & input & state thir t caa md hinh, ¢,_,, h,_, la output cia layer trudc.
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Hinh 2. Cau tric ciia md hinh LSTM.

Forget gate: f; = o(Ws X [hy_y,x,] + bf), & = tanh(W, X [he_y, %] + b). 2
Input gate: i, = a(W; X [hi_q, x¢] + D). 3)
Output gate: 0, = o(W, X [hy_q1, x:] + by). 4

Long memory: ¢; = f; X ¢i_q + iy X &. (5)
Short memory: h; = o, X tanh(c;). (6)

Ghi chti: 6, tanh 1a buéc dung sigma, tanh activation function; x, + 1a phép nhan, phép cong ma tran. f;,
i;, va o, tuong ung vai forget gate, input gate va output gate.

- Viéc danh gia d6 chinh xac ciia md hinh trong duy béo chi s6 chat lwong nudc tai khu vuc nghién ciu
bang cac chi s6 nhu: Sai s6 tuyét d6i trung binh (MAE), Sai s6 binh phuong trung binh (MSE), Cin béc hai
cuia gia tri trung binh cua sai s6 binh phuong (RMSE), R-square (R?).

3. Két qua va thao luan
3.1. Két qud ddnh gid chat lwong nwéc mgt song Ba Ché bang chi sé WQI

Két qua tinh toan gia tri WQI cta cac mau phuc vu huan luyén mé hinh dugc thé hién trong Hinh 3 cho
thy dién bién chit luong nudc séng Ba Ché c6 su bién dong theo mua, cht lwong nudc mua khd thap hon
muia mua. Trong giai doan giam st chat lugng nudc khé 6n dinh ¢ mic tot dén rat tét véi gia tri WQI dao
dong trong khoang 76 dén 97, dap ung tiéu chuan cip nudc sinh hoat. Trong dé, tai cac diém quan tric
NM-02 14 diém truéc khu vuc liy nuée vé nha may nuéc sach Ba Ché cé chét lugng tét hon & cac diém
phia ha nguén khi chua chiu anh hudng nhiéu cua viéc xa nudc thai sinh hoat, dich vu va cdng nghiép trén
dia ban.

WOQI
100
20 .\// g \0/ > e il
60
40
20
0
NMO2NMO5NMO2NMO5NMO2NMO5NMO02NMO5NMO2NMO5NMO02NMO5
2017 2018 2019 2020 2021 2022
=@=\Iua kho Mua mua

Hinh 3. Chi sé chdt heong nuwéc (WQI) cua séng Ba Ché giai doan 2017-2022.

3.2. Nghién ciru dyr bao chi sé chit lrgng nieéc mt bing hoc méy
3.2.1 Két qua tinh toan chi so chat lwong nuéc mat

Dua trén két qua thu dugc, lya chon cac thong sé dé xay dung mé hinh hoc méay. Nghién ciru da xay
dung md hinh tir céc thdng s6 (BODs, NH,*, PO4*, TSS, NTU va Coliform) gom dir liéu ddo tao (24 mau)
va thir nghiém (36 mau) dé du béo chat lugng nude mat (WQI) theo cac mé hinh 13 Mang no ron héi quy
(RNN) va Mang no ron by nhé ngan-dai (LSTM).

Két qua béo cao WQI va biéu d6 so sénh gitra gi tri WQI du doan va do dugc ddi vai tap dir liéu thuc
nghiém theo cac md hinh hoc may duoc trinh bay trén Hinh 4.
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Hinh 4. So sanh giiza WQI du bao va thuec té doi véi di liéu thir nghiém theo cac md hinh hoc may.
3.2.2. Két qua ddnh gid mé hinh

Két qua danh gid mo hinh hoc may dy vao 4 tiéu chi (MAE, MSE va RMSE va R?) dé du doan chi s
chat lugng nudéc mat tai khu vuc nghién ctiu dugc thé hién tai Bang 3.
Bdang 3. Banh gid cac mé hinh dy béo chi sé chdt lugng nudc mat khu vec nghién ceru.

. A J O N X Panh gia
Hoc may Théng sé diu vao PAura =T oeE T RVSE TR
RNN BODs, NH4*, PO4%, TSS, NTU, Coliform WQI 5,7 78,6 | 8,85 0,82
LSTM BODs, NH4*, PO4%, TSS, NTU, Coliform WQI 5,5 73,0 | 8,52 0,86

Theo két qua tinh todn, mo hinh hoc may LSTM c6 d6 chinh x4c cao hon mé hinh RNN. Trong d6, md
hinh md hinh RNN c6 R? 14 0,82; gi4 tri 16i la 5,70; 78,6; 8,85 va md hinh LSTM c6 R? 14 0,86; gi4 tri 16i
14 5,50; 73,0; va 8,52. C6 thé thiy, cac md hinh hoc may &p dung trong bai bao déu c6 thé du doan t6t WQI
cho khu vuc nghién ciru (R2 déu 16n hon 80%). Do d6, viéc tmg dung cac mé hinh hoc méy trong tinh toan
WQI cho séng Ba Ché la phu hop va tiét kiém chi phi. Tir d6, giup ting hiéu qua trong cong tac giam sat
chat lugng nudc séng phuc vu cap nudce sinh hoat, 6n dinh doi séng va phét trién kinh té-x4 hoi trén dia
ban huyén. Pong thoi, nang cao cong tac quan 1y tai nguyén nudc, dac biét 12 tai cac ving co diéu kién kho
khan nhu huyén mién nui Ba Chg.

4. Két luan

Két qua nghién ciru da dua ra co s¢ khoa hoc cho viéc tinh toan chi sb chét lugng nuwdc mat bang hoc
maéy va da phat huy hiéu qua trong du béo chi sé chét lvong nuéc (WQI) tai khu vuc nghién ciu. B4o céo
da xay dyng mé hinh hoc may du bdo WQI véi 5 tham sé dugc chon, bao gdm: BODs, NH,*, PO, TSS,
NTU va Coliform. Theo két qua tinh toan du bdo WQI ciia cac mo hinh hoc may cho thdy mé hinh LSTM
¢6 d6 chinh x4c hon mé hinh RNN va ca hai mé hinh déu ¢6 d6 chinh xé4c cao, dao dong tir 82+86%.

Tuy nhién, bo dir liéu str dung trong bai bao con han Ché chua dat dugc d6 chinh xac cao nhu mong
mudn. Vi vay, can tlep tuc bo sung thém bo dir ligu vé ngudn xa thai, thiy dong luc hoc dong chay va dac
biét 1a nhitng yéu té nhan tao gay anh huéng dén chat luong nudc séng. Tir d6, giap nang cao do chinh xac
hon nira ciia mé hinh hoc may trong cong tac du béo va nang cao hiéu qua quan Iy moi trudng séng dé dam
bao chit lugng nuéc phuc vu muc dich cép nudce sinh hoat bén viing trén dia ban huyén Ba Chaé.

Loi cam on
Két qua bai bao dugc hoan thanh duéi sy hd tro kinh phi va sb liéu caa dé tai “Ung dung moé hinh LSTM

trong du béo chat lugng nuéc séng Ba Che phuc vu cip nudc sinh hoat cho huyén Ba Chg, tinh Quang
Ninh” - M s6 T24-24. C4c tac gia xin trén trong cam on.
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ABSTRACT

Research on surface water quality prediction using machine learning:
application at the Ba Che River, Quang Ninh province

Dao Trung Thanh, Nguyen Thi Hong, Nguyen Thi Thu Huyen
Hanoi University of Mining and Geology

Applications of machine learning models in predicting surface water quality have brought efficiency to water
resource management. Machine learning models can predict surface water quality through data analysis from
physical, chemical, and biological parameters (WQI, DO, BOD, pH, and other pollutants). In addition, it can be
connected to sensor devices to collect data on surface water quality in real-time. These models can immediately
analyze and predict surface water quality, so managers can detect water pollution problems early and take timely
corrective measures. The models used in the article are RNN and LSTM, which have been used by many
scientists and have proven their effectiveness. The scope of the article's research is the Ba Che river area of the
Ba Che mountainous district with a large number of ethnic minorities living in many areas with complex terrain.
The scope of the article's research is the Ba Che river area of the Ba Che mountainous district with complex
terrain, sparse population, and difficult life. In recent years, people have used water from reservoirs, streams and
streams, so water quality is difficult to ensure. It is necessary to have measures to effectively manage water
resources so that people can feel secure in living, producing, stabilizing their lives, and escaping poverty.

Keywords: Machine learning; Water quality forecasting; WQI; Ba Che River.
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xuất gạch granite
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	25. Quy luật biến đổi cơ học xung quanh đường hầm trong khối đá phân khối
	26. Rủi ro trong dự án xây dựng - Thực trạng và giải pháp quản lý
	27. Phân tích chuyển vị tường vây và đất nền xung quanh khi xây dựng ga tàu điện ngầm bằng phương pháp Topdown
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