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Tém tit: Giam sat va canh bao som 6 nhiém ngudn nudc dong vai tro rat quan trong trong
cong tac phong ngura, tng pho sy ¢b 6 nhidm. Cac thong tin giam sat va canh bao s6m néu
dugc cung cip thudng xuyén theo thoi gian thuc s& gitp phat hién sy ¢ 6 nhiém va dé ra
cac giai phap ung pho kip thoi. Trong bai bao nay ching t6i gioi thiu mot hé thong giam
sat va canh bao sém sy ¢6 6 nhiém ngudn nude dugce phat trién cho cac song Gia, Ré va Pa
Do trén dia ban thanh phd Hai Phong. Hé thong bao gdm phan cimg va phan mém trong do
phan cung la cac thiét bi quan tric, thu nhan va server luu trit va xir 1y s6 liéu. Phan mém la
hé thong quan ly co so dir liéu, cong cu xur ly va phan tich dir liéu, cong cu canh bao sy ch
6 nhiém va trang web cung cap thong tin chat luong nudc trén nén tang GIS. Hé thong co
kha nang cung cap thong tin ddy di vé hién trang chit lugng trén ban do tryc tuyén bao
gbém: Chat luong nude tir cac do dac dinh ky, chat lugng nudce quan tric tir cac hé théng
giam sat theo thoi gian thyuc, luu luong xa, chét luong nudc cua cac ngudn thai, thong tin
nguoi ding cung cap. Hé théng duoc phat trién da cung cap nhiing thong rat hiru ich cho
cac nha quan 1y va ngudi dan trong cong tac bao vé va kiém soat 6 nhiém ctia thanh phd Hai
Phong.

Tir khoa: Chit luong nude; O nhiém; Giam sat; WebGIS; Thoi gian thuc.

1. Pt van dé

O nhidm ngudn nude duge xac dinh 1a mot trong nhitng mdi de doa chinh véi an ninh
ngudn nude ¢ Viét Nam. Nude bi 6 nhiém co thé gy ra nhiéu bénh tat cho con nguoi va
dong vat, tir d6 anh huong dén vong doi ctia hé sinh thai [1]. Déc biét, trong nhimg nam gan
day, gia tang dan sd, d6 thi hoa va cac hoat dong phat trién kinh té thiéu kiém soat da lam gia
tang mot lugng dang ké tai luong chat 6 nhiém phat thai ra moi truong nude. Trong khi do,
cac hé thdng xur Iy nudc thai chua duge dau tu day du va dong bo nén ti 16 nude thai khong
dugc xir Iy con chiém mét ti 1 16n. Theo B0 xdy dung, ty 1€ xu Iy nude thai 6 cac do thi Viét
Nam chi dat khoang 15% [2]. Pac biét, Van dé 6 nhiém ngudn nudc s¢ tro nén nghiém trong
hon neu céc song bi 6 nhiém 1a ngudn cap cho cac nha may san Xuat nudc sinh hoat. M6t 6
su ¢d 6 nhidm xdy ra & nude ta trong thoi gian gan day (chang han nhu sy ¢6 6 nhiém nuéc
vao nha may nudc séng Da, Formosa) da lam anh hudong rat 16n dén sic khoe va sinh hoat
ctia nguoi dan. Diéu nay dit ra yéu cu can c6 cac giai phap kiém soét va bao vé ngudn nudc
cap cho sinh hoat mot cach nghiém ngat.

Mot trong nhiing bién phap hiéu qua dé giam thiéu rui ro 6 nhiém nguon nudc la giam
sat chit ch& dién bién chét luong nudc theo khong gian va thoi gian. Néu 6 nhidm nude dugce

Tap chi Khi tigng Thity vin 2022, 744(1), 91-98; doi:10.36335/VNJHM.2022(744(1)).91-98  http://tapchikttv.vn



Tap chi Khi twong Thiiy van 2022, 744(1), 91-98; doi:10.36335/VNJHM.2022(744(1)).91-98 92

phat hién ¢ giai doan dau, cac bién phap pht hop co thé duoc thuc hién va co thé tranh duge
cac sy ¢6 6 nhidm nghiém trong. Ngay nay, cac giai phap thong minh giam sat 6 nhiém ngudn
nudc ngay cang trd nén pho bién véi cac tién bo trong cong ngh¢ cam blen lién lac va Internet
van vat (IoT). Nhleu hé thong giam sat va canh bao sém 6 nhiém ngudn nude di dugc thlet
1ap & nhiéu quéc gia. Chang han, [3] dd x4y dung mé hinh chét lugng nudce 2 chiéu trén nén
tang MATLAB phuc vu du bdo va canh béo soém chét luong nudc sy ¢ 6 nhi®m cho cac khu
vuc khai thac nudc tir ho chira Tam Hiép lam nudc cip sinh hoat. [4] dd xdy dung khung
canh bao sém dua vao GIS cho nudce sach nong thon cua Trung Qudc, trén co s phan tich
cac thong sO vé sy biét dbi chat lwong nudc theo khong gian va thoi gian. [5] da xdy dung
cac chi s6 anh huong chinh dén canh bao sém chat lugng nudc, thiét 1ap mot hé thong chi sd
canh bao sém vé an toan cip nude va dua ra tiéu chuin phan loai cho danh gia canh bao sém
an toan nudc cap st dung phuong phap mo hinh canh bao m¢ dya trén ly thuyét danh gia mo
cho luu vuc song Qingdao, Trung Quéc. Bang Pennsylvania, My da xay dung h¢ thng canh
bao som chat lugng nudc trén luu vye song Susquehanna, nguén cap nudc sinh hoat cho mot
sd thanh phé thudc bang nay tir nim 2003. Hé thong nay dugc dua trén két hop 9 tram giam
sat tu dong, giam sat cac thong s6 co ban nhu pH, d6 duc, nhiét do, d6 dan dién, DO, trong
d6 c6 4 tram do thém cac thong s6 vé hop chat hiru co, véi cong cu tinh toan thoi gian lan
truyén ctia chat 6 nhiém trong séng tir ngudn thai dén diém lay nude [6]. O Viét Nam, quan
trac ty dong trong mdi truong da duoc sir dung dé theo ddi va kiém soat méi trudng va dang
dan dan tré nén phd bién. Tir ndm 2008, Bo Tai nguyén va Mai truong da dau tu xay méi 10
tram quan trac ty dong chat lugng nude tai cac luu vue song tai cac tinh: Ha Noi, Bic Ninh,
Théi Nguyén, Binh Duong, Hué; Ha Nam, Lao Cai va Pak Lik. Ngay cang nhleu cac nghién
clru trong nude li€n quan dén phat trién cac hé théng phan cung va phan mem phuc vu quan
trac chat lugng nudc. Chang han, Trung tdm vi mach Da Néng da phat trlen tram quan trac
moi truong nudc bang nang lwgng mit troi [7]. Cong ty FarmTech phat trién hé thong gidm
sat moi truong nong ngu nghiép, cho phép nguoi sir dung kiém soat chat lwong méi trudng
nudi trong thily san qua mang Internet [8]. Trung tam Phat trién Cong nghé va Thiét bi Cong
nghiép Sai Gon da nghién ciru va phat trién hé théng giam sat, canh bao va diéu khién tur
dong chat lugng nude nudi trong thuy san e-AQUA [9]. Nguyén Pinh Tuén nghién ctru xay
dung h¢ thong quan trac tu dong chat lugng nude thai tai cac khu cong nghiép, khu che Xuét
& TP.HCM, thi diém tai KCN Tan Binh [10]. Truong Pai hoc Bach khoa dé phat trién Hé
thdng giam sat chat luong nuée qua GPRS [11]. Co thé nhén thdy, cac hé thong giam sat chat
luong bao gdm ca phan cing va phan mém di duoc nhiéu don vi & Viét Nam phat trlen Tuy
nhién, cac hé thong nay da s0 1a cac hé thdng riéng 1é, chua duoc tich hop trén nén tang
WebGIS, gitip cung cap théng tin cho nguoi dung mét cach truc quan theo khong gian va
thoi gian. Dong thoi, cac thong tin chat lugng nudc khac ngoai thong tin do ty dong nhu
thong tin vé ngudn thai, cac dir liéu do dac tir cac ngudn khac nhau khong duge thé hién ¢
cac hé thong nay.

Hai Phong 1a thanh phd nam & ving cira song ven bién, ha luu cta hé thong song Hong
— Théi Binh. Do d6, chit luong nudc cua thanh phd thuong bi 6 nhlem do su tac dong dong
thoi cua cac hoat dong gdy 6 nhiém ngudn nude tai cac dia _phuong nam & thuong luu cac
con song ciing nhu hoat dong x4 thai trén dia ban thanh phé. Pé dam bao chéat luong nudc
phuc vu sinh hoat cling nhu kiém soat 6 nhidém nguén nude, Hai Phong da trién khai cac
chuong trinh quan tric tir kha sém. Tuy nhién, do str dung cac phuong phép do truyén thong,
thoi gian tir khi 14y mau dén khi co két qua quan tric tir 4 — 5 ngay, dan dén dit lidu vé moi
truong khong dap tmg dugc yéu cau giam sat chit luong nude lién tuc theo thoi gian thuec.
Do d6, viéc xdy dung hé thong giam sat va canh bao sém ruiro 6 nhiém chit luong nudc cho
thanh phé Hai Phong 13 mot yéu cau cap bach.

Trong bai bao nay chiing t6i gidi thiéu mot hé thong giam sat va canh bao sém sy cb 6
nhiém ngudn nudc duge phat trién cho cac sdng cap nude chinh cho sinh hoat ctia thanh phd
Hai Phong bao gdm song Gia, Ré va Pa Do. Hé thong duogc thiét ké dam cung cip diy du
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cac thong tin vé hién trang chét lugng nude va dua ra cac canh bao kip thoi khi sy c¢b 6 nhiém
ngudn nuoc xay ra. Buoc phat trién trén nén tang WebGIS, hé thong duoc ky vong s€ cung
cap thong tin tGi moi ddi tugng truc quan va dé tiép can toi moi ddi twong nguoi ding.

2. Phwong phap nghién ciru
2.1. Khu vuc nghién ciru

Khu vue nghién ctru trong bai bao nay la cac song Gia, Ré va Pa Do trén dia ban thanh
phd Hai Phong (Hinh 1). Song Ré (h¢ thong thuy loi An Kim Hai, bat ngudn tir cong Bang
La Quang Dat — Hai Duong vé dén dap Cai Tét xa An Pong, An Duong) hién nay dang cung
cap nude tudi cho hon 10.000 ha dat nong nghiép ciia huyén An Duong va cip nude cho cac
nha may: An Duong (cong suit 200.000 m®/ngay dém), nha may nudc Vat Cach (cong suét
hién tai 12 11.000 m®/ngay dém, s& dugc nang 1én cong suat 60.000 m%/ngay dém), nha may
nuée Vat Cach moéi (giai doan 1 dang thi cong c6 cong suat 25.000 m¥/ngay dém, theo thiét
ké 12 100.000 m®/ngay dém), nha may nudc Kim Son (giai doan 1 dang thi cong c6 cong suét
25.000 m®/ngay dém, theo thiét ké 1a 200.000 m®/ngay dém) dam bao du nudc cap cho cac
quan Lé Chan, Hong Bang, Ngd Quyén, Hai An va huyén An Duong, cic co s& san xuit,
kinh doanh, dich vu va 3 khu cong nghi¢p Nomura, Trang Du¢ va An Duong.

HAI PHONG MAP

QUANG NINK Q

Hinh 1. Ban d6 hé thong song trén dia ban thanh phd Hai Phong.

S6ng Pa Do (mot chi luu cua séng Van Uc, bit ngudn tai céng thuy loi Trung Trang,
sau d6 lai hop luu véi song Van Uc trudce khi d6 ra bién) nam & phia Ty Nam cta thanh phd
Hai Phong, c6 chiéu dai 50 km v6i trit lugng nude 17 triéu. Ngoai chirc nang tudi tiéu cho
san xuat nong nghiép, nudi trong thily san, song Da b6 con 1a noi cung cap ngudn nude sinh
hoat cho cac Nha méy nudc sach cua Hai Phong gom nha may nudc cau Nguyét (cong sudt
40.000 m®/ngay), nha may nudc Hung Pao (cong suat dén 2025 1a 200.000 m®/ngay, 2050 la
300.000 m®/ngay); nha may nudc Dinh Vi (cong suit 100.000 m®/ngay) va 35 nha may nudc
sach nong thon, cung cép cho dai bo phan dan cu cac quan, huyén nhu: Kién An, Kién T huy,
An Lio, D6 Son, Duong Kinh.

Séng Gia, mot chi luu cia séng Bach Pang, bt ngudn tir céng Phi Liét (xd Lai Xuan)
dén cong Minh Drc (thi tran Minh Dirc), c6 chidu dai gan 17 km véi trit lugng nude trung
binh khoang 21 triéu m®, dwogc coi 13 “hd nude ngot” ciia Hai Phong. So voi song Ré va song
Da Do thi chét luong nudc song Gia dugce danh gia co chat lugng tot hon. Séng Gia dang
tryc tiép phuc vu nudc tudi tiéu cho khoang 12.400 ha dit canh tac nong nghiép, 600 ha nudi
trong thily san nudc ngot, cap nude sinh hoat cho khoang 300.000 dan huyén Thiy Nguyén
va cho nha méay nuéc Ngii Lo (cong suat dén 2025 1a 100.000 m®/ngay, 2050 la 300.000
m3/ngay) va cac khu cong nghiép nhu: Cong ty xi ming Chinfon, Xi ming Hai Phong,...
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Theo béo cdo cia UBND thanh phd Hai Phong vé “Cong tac bao vé méi truong va két
qua quan tric moi trudng ndm 2018, nhiém vu va giai phap nam 2019”, chit luong nude thd
cung cp cho cac nha may san xuit nudc sach cia thanh phd dang 6 nhiém kéo dai, dic biét
vao mua mua, gay kho khin rat 1on cho cong tac xir 1y. Céc chi s6 6 nhiém phd bién tai cac
ngudn nudce 1a hop chat Nito, cac hop chét hitu co va vi khudn Coliform thudong vuot qua
gi61 han cho phép.

2.2. Hé thong gidm sdt va canh bdo chdt hrong nuée

H¢ théng canh bao som sur ¢d 6 nhiém theo thoi gian thyc trén nén tang webGIS bao
gdm phan cirng va phan mém nhu Hinh 2. Phan cimg 1a hé thong quan trac chét lugng nude
cung cap thong tin vé chat lugng nude theo thoi gian thue. Phan meém la hé théng quan ly co
s¢ dir liéu quan trac, canh bao va trang web cung cép thong tin quan trac va dy bao chat luong
nudce trén nén ting WebGIS. Mo ta chi tiét vé phan ctimg va phan mém dugc trinh bay dudi
day:
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Hinh 2. Hé thng giam sat va canh bao 6 nhiém ngudn nude.

1) Phan ciing: Phan cimg bao gdm cac tram quan trac, thiét bi thu nhan dit liéu tai chd
va may chu luu trir va xur ly s6 liéu. Cac tram quan tric dugc dat doc theo cac song c6 nhiém
vu giam sat lién tuc chat lugng nudce va bd phan thu nhan, luu trir dir lidu (datalogger). D
lidu sau khi duoc thu nhan s& dugc truyén vé may cha qua dudng truyén 3G/4G.

2) Phan mém: Phan mém bao gém cac thanh phan sau:

Quan 1y co s¢ dir liéu: Dt 1i€u sau khi dugc thu thap s€ dugc luu trit, quan ly trén server
theo mot ciu tric co s& dit 1iéu nhat quan. Céc loai dir liéu duoc luu trir bao gém: 1) D@t ligu
do dac lién tuc theo thoi gian thyc tir cac tram do chat lugng nudce ty dong, 2) Dit lidu do dac
chat luong nudc dinh ky tur cac co quan quan ly nha nudc, cac cong ty khai thac cong trinh
thity loi, 3) Dir liéu ngudn thai 4) Dir liéu anh bao cao hién trang chit luong nudc tir ngudi
dung. Dir li¢u do tu dong s€ tu dong va anh chup bao céo hién trang chét luong nude s€ dugce
tu dong xur ly dua vao co s¢ dir li€u, cac dir li€u con lai s€ dugc ngudi duge phan quyén quan
tri hé théng cap nhat vao co so dir li€u trén giao dién ing dung Web.

Cong cu kiém tra, danh gia, phan tich dir li¢u: Dt li¢u sau khi dugc thu thap s€ duoc
kiém tra, danh gia d6 chinh xac va dua ra cac phan tich can thiét. Str dung cac dir liéu chat
lwong nude, cong cu cho phép tinh chi sb chit lugng nuée WQI va dua thong tin nay 18n trén
tmg dung Web cho ngudi ding. Ngoai ra, ngudi ding c6 tai khoan truy cap hé thong co thé
thyc hién céc phén tich dit liéu trén Web dé danh gia dién bién chit lugng nudc theo khong
gian va thoi gian.

Ung dung Web: Ung dung Web dugc xdy dyng trén nén ban do s6 GIS cho phép nguol
ding tuong tac véi hé théng. Cac thong tin vé chét lugng nude, ngudn thai s& duoc cung cap
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truc quan cho ngudi ding. Pong thoi, ngudi dung c6 thé cung cip cac thong tin bao cdo vé
hién trang chat luong nudc qua anh chup hién truong va cac thong tin mo ta lién quan. H¢
thdng s& cap nhat theo thoi gian thuc cac anh nay 1én trén ing dung Web. Anh chup va cac
thong tin mo ta s& duoc cap nhat tai vi tri nguoi dung cung cip trén ban d6. Ngoai ra Gmg
dung Web con cho phép ngudi ding duge phan quyén ding cac tin canh bao su ¢d 6 nhiém
cling nhu cdc tin tirc lién quan khac.

Cong cu phat hién va canh bao su ¢b 6 nhiém: Cong cu nay cho phép dua ra cac canh
bao & céc cap do khac nhau vé chat luong nudc theo thoi gian thue ngay khi chét lvong nudce
vuot qua tidu chuin A2, B1 va B2 dugc quy dinh trong QCVN 08-MT:2015/BTNMT hoic
gia tri ngudng do nguoi quan tri he thong thiét 1ap. Thong tin canh bao s& dugc gui qua tin
nhin ti nhimg ngudi ¢ trach nhiém xtr 1y su ¢b 6 nhiém.

3. Két qua nghién ciru

Hé thdng gidm sat va canh bao 6 nhiém ngudn nudc trinh bay & trén da duoc ap dung
phuc vu giam sat va canh bao chat lugng nudc cho cac song Gia, Ré va Da D9, cung cap
thdng tin cho cac cong ty khai thac cong trinh thuy loi, cong ty nude sach va ngudi dan trén
dia ban thanh phd Hai Phong tai dia chi https: //canhbaotalnguyennuoc wri.vn/map—water.
Phan BackEnd cua hé thdng bao gém cac chirc ning vé quan tri ngudi dung, co so dit ligu,
phan tich ket qua va quan tri tin bai nhu trinh bay ¢ Hinh 3. Nguoi dung dugc phan quyen
theo cac cip d6 khac nhau c6 thé thém/sira/x0a toan bo hodc mot phan dit liéu cta hé thong
bao gom ca dit lidu nguoi ding.
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Hinh 3. M6t s6 giao dién phin BackEnd cua hé thdng giam sat va canh béo sém chét lwong nudc.

Phéan FrontEnd cua hé thdng 1a giao dién trén nén tang WebGIS ma ngudi ding c6 thé
truy cdp va xem thong tin. Cac thong tin dwoc cung cip cho nguoi ding bao gom:

Théng tin chat lwong nuée tiv két qua do dac dinh ky: Hién nay trén 3 song Gia, Ré va
Pa D9, So tai nguyén va moi truong thanh phd Hai Phong tién hanh do dac dinh ky chat
luong nude 3 lan/ndm tai 13 diém. Cac dit liéu do dac nay da dugc cap nhat vao hé théng
giam sat va canh bao. Tur cac thong s6 chat lugng nude duge do dac, chi s6 chat lugng nude
WQI s& dugce tinh toan. Trén ban do s& thé hién chi s6 WQI nay va cip d6 6 nhiém theo cac
thang mau duoc quy dinh tai Quyét dinh s 879/QD- —-TCMT cua Téng cuc Moi ‘truong (Hinh
4a). Khi nguoi dung nhap con tro vao tai 1 vi tri quan tric bat ky, thong tin chat luong nude
tai diém do s& hién thi duéi dang biéu dd cho timg thong s chét lugng nudc nhu & Hinh 4b.

Théng tin chat lwong nude theo thoi gian thiee: Hién nay & khu vuc 3 song Gia, Ré va
Da Do cong ty ¢o phan cap nude Hai Phong da tién hanh lap dat 10 tram do chét luong nudc
dé phuc vu canh béo chat lwong nude dau vao cho cac nha may cua cong ty (Hinh 4c). Hé
thong da tiép nhéan cac thong tin do dac tir cac diém do nay theo thoi gian thuc vao may chi
cua hé théng. Tai mdi diém do, gia tri do dac thong s6 chat luong nudc tai thoi diém do gﬁn
nhit s& duoc hién thi tai vi tri cia diém do trén ban do. Ngudi dung dong thoi co thé xem
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din bién chat lwong nudc trong 24, 48, 72 gid va 10 ngay gan nhit tai timg diém do nhu
trinh bay & Hinh 4d khi nhép con tré vao vi tri diém do.

Thong tin nguon thai: Trong qua trinh nghién ctru, cac ngudn thai diém d6 ra 3 'song da
dugc diéu tra va xac dinh luu lugng va nong d6 cac chat xa thai ra song. Hinh 4e thé hién vi
tri cac diém xa thai trén 3 song. Trén ban dd nay, thong tin vé luu luong xa cua tung nguon
xa dugc thé hién tai vi tri ngudn xa. Khi nguoi dung nhap vao ting nguodn thai, cac thong s6
chat luong nudce va luu lugng xa thai cua timg ngudn thai sé& duoc hién thi dudi dang do thi
nhu ¢ Hinh 4f.

Nhdan va thé hién théng tin tir nguoi ding: Hé thdng cho phép nhan thong tin nguoi dung
cung cap va cap nhat ludn trén Web. 'Nguoi dung dién thoai thong minh c6 thé chup anh hién
truong, mo ta hién truong va cung cap thong tin 1én h¢ thong Hé théng s& cap nhat thong tin
nay 1én ban d6 tai vi tri ngudi ding cung cap thong tin dé nhitng nguoi dung khéc ¢6 thé xem
va biét thong tin.

Thoéng tin canh bdo: Theo mac dinh khi mt thong s6 chat lugng nude béat dau vuot tiéu
chuan A2 cua QCVN 08-MT:2015/BTNMT, thi h¢ thdng sé& ty dong gui tin nhin canh bao
to1 cac so dién thoai c6 lién quan dé c6 giai phap Gmg pho kip thoi. Sau do cir mdi khi co
thong sO chat lwong nudc vuot cac tiu chuin B1, B2 thi hé thong s& lai tiép tuc giri tin nhan
1 1an. Nguoi dugc phan quyén quan trj ¢6 thé tu thlet 1ap cac ngudng canh bao theo yéu cau
va muc dich sir dung cua hé thong cho tung tram quan tric.
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Hinh 4. Giao dién hé thong giam sat va canh bao chét lugng nudc: (a) Diém do chat lvong nude dinh
ky; (b) Thong tin chit lugng tai diém do dinh ky; (c) Piém do chat lwong nuéc ty dong; (d) Thong
tin chat lugng tai diém do ty dong; () Cac nguodn thai diém; (f) Thong tin ngudn thai diém; (g) Nhan
va thé hién thong tin tir nguoi dung; (h) Nguoi dung mé ta thong tin.
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4. Két luan

Trong bai bao nay chung t61 dé trinh bay mot hé théng giam sat va canh bao chét lugng
nudce trén nén tang WebGIS. Hé thong bao gdm phan clng va phan mém trong d6 phan mém
bao gdm céc thanh phan quan Iy co s& dit liéu, cong cu kiém tra, danh gia, phan tich dir liéu,
cong cu phat hién va canh bao su cb 6 nhidm va ng dung WebGIS. Véi cac thanh phan nay,
hé théng co kha nang cung cap thong tin day du vé hién trang chit luong trén nén tang ban
dd truc tuyén bao gdm: Chat luong nudc tir cac do dac dinh ky cta co quan quan ly nha nudc,
chat luong nudce do dac lién tyc theo thoi gian thyc, luu luong xa va chat luong nudc cua cac
ngudn thai. Hé thong cling cho phép nguoi dung tuong tac va cung cap thong tin nguoc tre
lai cho hé thong, gop phan hudng to1 muc ti€u xay dung mot hé théng canh bao sy ¢6 6 nhiém
dwa vao cong dong. Pong thoi, cac canh bao s co o nhlern s& dugc giri qua tin nhin SMS
to1 cac ca nhan c6 trach nhiém tng pho su ¢b néu thong s6 chat lugng nudc vuot qua tiéu
chuan cho phép A2, B1, B2 hoic cac ngudng do nguoi quan tri hé thong thiét 1ap. Véi giao
dién WebGIS, cic thong tin cung cap t6i nguoi ding mot cach truc quan. Trong thoi gian
t61, nghién ciru sé tich hgp moé—dun dy bao chat lwong nudc vao hé thong, gitp ting thoi gian
canh bao sém va danh gia dién bién chit lugng nudc v6i do phan giai khong gian va thoi
gian tt hon.

Pong gép cia tac gia: Xay dung ¥ tuong nghién ctru: T.A.P., T.T.D.H.; Phét trién trang
Web: T.A.P.; Viét ban thao bai bao: T.A.P., T.T.D.H., N.T.T.; Xay dung co so dit liéu:
T.AP,B.HL., NT.T.

Loi cam on: Nhom tac gia xin chan thanh cam on Dé tai khoa hoc va cong ngh¢ cap Qudc
gia “Nghién clru xay dung hé thong giam sat ty dong va canh bao sém chat luong nudc cac
song Gia, song Ré va song Pa Do phuc vu cip nudc sinh hoat cho thanh phd Hai Phong” Ma
s0: DPTDL.CN—18/21 d tai trg nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.

Tai li€éu tham khao

1. https://thanhnien.vn/giat-minh-ty-le-thu-gom-xu-ly-nuoc-thai-o-do-thi-viet-nam-

1851468351.htm
2. Lakshmikantha, V.; Hiriyannagowda, A.; Manjunath, A.; Patted, A.; Basavaiah, J.;
Anthony, A.A. l0T based smart water quality monitoring system. Global Transitions
Proceedings 2021, 2(2), 181-186.

3. Ding, X.; Zhang, J.; Jiang, G.; Zhang, S. Early warning and forecasting system of
water quality safety for drinking water source areas in Three Gorges Reservoir Area,
China. Water 2017, 9(7), 465.

4. Fuquan, N.l.; Guodong, L.1.U.; Jian, Y.E.; Huazhun, R.E.N.; Shangchun, Y.A.N.G.
ArcGIS-based rural drinking water quality health risk assessment. J. Water Resour.
Prot. 2009.

5. Li, J.; Yu, N.; Zhang, B.; Jin, L.; Li, M.; Hu, M.,... & Yu, H. Occurrence of
organophosphate flame retardants in drinking water from China. Water Res. 2014,
54, 53-61.

6. Swistock, B.R.; Clemens, S.; Sharpe, W.E.; Rummel, S. Water quality and
management of private drinking water wells in Pennsylvania. J. Environ. Health
2013, 75(6), 60-67.
https://dsa.org.vn/5807-2/
https://farmtechvietnam.com/

9. Tuédn, N.D. Pé tai “Nghién ctru xay dung hé thdng quan tric tu dong cht lugng nudce

thai tai cac khu ché xuét — khu cong nghiép & TP.HCM”, 2008.

o N



Tap chi Khi twong Thity van 2022, 744(1), 91-98; doi:10.36335/VNIJHM.2022(744(1)).91-98 98

10. https://cenintec.com/category/tin-tuc/e-aqua/
11. https://bkaii.com.vn/tin-tuc/212-gioi-thieu-he-thong-giam-sat-tu-dong-chat-luong-
nuoc-qua-gprs
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Abstract: Monitoring and early warning of water pollution play a very important role in
prevention and response to pollution incidents. Monitoring and early warning information,
if provided regularly in real time, will help detect pollution and saline intrusion incidents in
advance, thereby proposing timely response solutions. In this paper, we introduce a
monitoring and early warning system for water pollution incidents developed for Gia, Re
and Da Do rivers in Hai Phong. The system consists of hardware and software sub—systems,
in which the hardware is the monitoring, transmitting and receiving devices as well as server
that provide information about water quality in real-time. The software includes a database
management system, an pollution early warning tool, a data quality control and analysis tool
and a website providing water quality information based on webGIS platform. The system
is capable of providing complete information about the current quality status on the GIS
platform, including: Water quality from periodic measurements, real-time water quality and
discharge and pollutant concentration of pollution sources. The developed system has
provided very useful information for managers and residents in the protection and control
of pollution in Hai Phong.

Keywords: Water quality; Polluted; Monitor; WebGIS; Real-time.



