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Bai bao khoa hoc
Bién thién theo mua caa sinh vat phu du l6p bé mat ving Bién
Pong sit dung mo hinh sinh dia hoa do phan gidi cao

Trinh Bich Ngoc'®, V6 Diéu Linh!, T6 Duy Thai?

! Truong Pai hoc Khoa hoc va Cong nghé Ha Noi, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam; trinh-bich.ngoc@usth.edu.vn; volinh111796@gmail.com

2 Vién Hai duong hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam;
duythaito@gmail.com

*Téc gia lién h¢: trinh-bich.ngoc@usth.edu.vn; Tel.: +84-904903945

Ban Bién tip nhan bai: 8/10/2023; Ngay phan bién xong: 6/11/2023; Ngay diang bai:
1/2/2024

Tém tat: Hé sinh thai sinh vat phi du - cap dau tién trong ludi thire an - dong vai trd quan
trong trong da dang sinh hoc cta viung Bién Dong. Nghién ctru md phong sir dung m6 hinh
két hop vat 1y/ sinh dia hoa véi d6 phan giai cao (4 km) ap dung trén vung Bién Pong trong
cac nim 2016/2017 cho thay bién thién manh theo mua ciia ndng do cac chat dinh dudng
(nitrat, phdt phat, sicilat) va chét diép luc (Chl-a) 16p bé mat. Trén phan 16n luu vyuc, nong
d6 chat dinh dudng va chat diép luc dat cuc dai vao mua dong va co gia tri thip nhat vao
mua he. Tai khu vuc nude trdi Nam Viét Nam, ndng d6 bé mit cac chit dinh dudng va Chl-
a cao nhat vao mua hé va thap nhat vao mua dong. Nong do nitrat, phdt phat, silicat va Chl-
a trung binh 16p bé mat ving xa bo lan lugt 1a 7,9 mmol/m®, 0,74 mmol/m?, 23,7 mmol/m?,
0,27 mg/m® vao thang 12-1; va 7,2 mmol/m?, 0,69 mmol/m®, 21,7 mmol/m?, 0,1 mg/m? vao
cac thang 5- 6. Két qua md phong ciing cho thay chu ky theo mua tuong tu nhau cua sinh
vat pht du: ndng d6 cao vao mua xuan-hé va nong do thip vao mua dong.

Tir khéa: M6 phong; M6 hinh sinh dia hoa; Hé sinh thai sinh vat phu du; Bién Dong.

1. Giéi thi¢u

Bién Pong 14 ving bién quan trong phia Tay Thai Binh Duong dya trén sy phong phd
vé da dang sinh hoc ciing nhu vai tro ctia n6 trong nén kinh té xa hoi cia Pong Nam A. Ving
bién ria Ion nhat thé giGi nay 1a noi sinh séng caa gan 12 nghin loai sinh vat, tir c&c ran san
ho, rirng ngap man, co bién, c& va thyuc vat. Cac nghién ctru trude dy cho thay rang cac tinh
chat sinh dia hda va hé sinh thai & Bién DPong bi tac dong bai bién thién khi hau, luong nuée
va dong chay cua cac cht dinh dudng tir dét lién va sy xam nhap cua hai luu Kuroshio [1-
4]. Theo nghién ctu [3], sy xam nhap cua hai luu Kuroshio vao Bién Pong thong qua eo bién
Luzon kiém soat qué trinh nudc trdi va cung cap dinh dudng trén dién rong caa luu vuc, do
d6 kiém soét qua trinh sinh trudng cua thyc vat phu du. Cac dic diém sinh dia hda cua Bién
DPoéng co su thay doi manh theo mua. Nghién ciu [5] cho thay bién thién manh mé do gid
mua cua nong do chat diép luc bé mat (Chl-a) va chat dinh dudng cua Bién Pong & cac ving
nudéc troi. Cu thé phia tay bac dao Luzon vao mua déng va ngoai khoi bd bién phia dong nam
Viét Nam vao mua hé ghi nhan nong do Chl-a va chat dinh dudng ting cao ¢ 16p nudc bé
mit. O cé&c 16p nude sau hon, chat dinh dudng dugc day 1én 16p nudc bé mat bai xéo tron
doc va chuyén dong di 1én dugc tao ra boi hé thong gié muia va cac xody trung binh [6]. Nong
d6 dinh dudng va san xuét sinh hoc cao nhat duoc ghi nhan & 16p nudc x4o tron trong khoang
thoi gian gio mua dong bac thdi (thang 11 dén thang 3) [7].

Tap chi Khi tigng Thity vin 2024, 758, 1-10; doi:10.36335/VNJHM.2024(758).1-10 http:/tapchikttv.vn/
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Tai Viét Nam, hau hét cac nghién ciru vé sinh dia héa khu vuc Bién Pong déu tap trung
vao quan trac phan loai hé sinh thai, da dang sinh hoc va nghé ca ven bo [8-10]. Cac nghién
ctru cha yéu tién hanh & cac ving ven bién trong thoi gian ngan trong khi cac quan tric vé
bién thién theo chu ky mua va lién mua cua hé sinh thai sinh vat phu du trén toan bo luu vuc
ctia Bién Dong van con khan hiém.

Hé sinh thai bién va céc tinh chét sinh dia héa cua Bién Pong chiu tac dong manh cua
khi hau va cac hoat dong cua con nguoi. Trong nhitng thap ky va thé ky toi, cing véi dai
dwong toan cau, toan bo hé sinh thai bién ngoai khoi va ven bién cua Bién Dong s& ngay cang
bi tac dong manh mé& do su ndng 18n cua nhiét do nudce bién, qua trinh axit hda va khir oxy
dai duong [11]. Nhirng thay ddi trong hé sinh thai bién c6 thé de doa sinh ké cua lwong Ion
ngudi dan tai cac khu vuc ven Bién Dong - noi ¢6 mat do dan cu thudc hang dong nhat trén
thé gigi. Vi vdy, viéc nghién ciru hoat dong va su bién thién cua céc sinh vat pha du - bac dau
tién trong ludi thirc dn dai dwong 12 rat quan trong. Hiéu biét vé cac dic diém sinh dia héa
ving Bién Dong rét can thiét cho céc nganh thay hai san, ngu nghiép va du lich. Tuy nhién,
cac nghién ciru khoa hoc van con han ché, do dic diém dia hinh rong 16n va thoi tiét phuc
tap ctia ving bién ndy, 1am gia ting kinh phi khao sat do dac. Trong khi phuong phap do dac
c4c théng sb sinh dia hoa con gap nhiéu giGi han, phuong phap sb sir dung mé hinh ba chiéu
c6 d6 phan giai cao trg thanh cong cu thich hop dé nghién ciu sy bién thién cia cac qué trinh
sinh dia hoa hoc. Tuy nhién, cac mé hinh duoc sir dung van con kha don gian véi do phan
giai thap, hau hét chi nghién ciu vé nong do chat dinh dudng ma chua tich hop hé sinh thai
sinh vat phu du.

Nghién cau nay sir dung mo hinh d¢ phan giai cao véi muc tiéu khao sat su bién thién
theo mua cua mot s6 théng sb sinh dia hda Bién Pong nhu: nong do chat dinh dudng va
chlorophyll-a, ndng d6 ctia mot sé loai sinh vat pht du & 16p bé mat. Pay 1a 1an dau tién ludi
tinh c6 d6 phan giai cao (4 km) dugc &p dung trén toan b vang Bién Dong, vai mo hinh sinh
dia héa gom 35 bién trang théai thé hién cac nguyén t6 sinh hoc/dinh dudng va mét sé loai
sinh vat phu du. Nghién ctu duoc tién hanh trong giai doan tir thang 5/2016 dén thang 5/2017,
véi muc dich gop thém mot phan hiéu biét vé bién thién sinh dia hda viing Bién Pong theo
mua.
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Hinh 1. Truong phan bd do sau (m) va ludi tinh 4p dung trén khu vuc Bién Dong ctia mo hinh két hop
SYMPHONIE va ECO-3mS.
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2. S0 liéu sir dung va phwong phap nghién ciru

2.1. Gioi thiéu khu viec nghién ciru

Bién Déng trai dai tir kinh tuyén 99° dén 121° Péng va tir dudng xich dao dén vi tuyén
23° Bic (Hinh 1). Bién Déng so hiru dia hinh doc d4o véi 10ng chao sau & trung tam (d6 sau
1én dén 5500 m), bao quanh 1a cac thém luc dia, cac dao va quan dao. Hoan luu Bién Dong
duoc tao nén bai nhiéu yéu td khac nhau: dia hinh Iuu vuc, su két ndi voi Thai Binh Duong
va bién thién caa khi quyén [12, 13]. Vao mua dong, gié mua dong bac thdi manh tao ra mot
vong hoan luu bé mit trén toan bo luu vuc véi cac dong xody thuan & ca hai phan phia béc
va phia nam cua luu vuc. Vao mua he, gio mua Tdy Nam tuong dbi yéu hon thdi qua khu
vuc, dan dén cau trdc mot dong xody thuan ¢ phia bac va mot dong xody nguoC ¢ phia nam
[14, 15]. Bién Dong duoc phan loai 13 ving nghéo dinh dudng voi ndng sut so cap thap [16].
Nito 14 chat dinh dudng han ché sy phét trién cua thuc vat pha du trong viing bién nay [17],
[18].

2.2. 86 liéu sir dung

Trong nghién ciu ndy, mé hinh két hop tuan hoan dai duong ba chiéu SYMPHONIE
[19, 20] va sinh dia hoa bién ECO-3mS [21] duoc sir dung dé thuc hién mé phong. Cac mo
hinh nay duoc phat trién bai nhém céc nha khoa hoc thudc vién nghién citu LEGOS, Cong
hoa Phap. M6 hinh thity dong luc hoc 3D SYMPHONIE dugc md ta chi tiét trong nghién ctu
ctiia nhém tac gia T6 Duy Thai va Bui Hong Long [22]. M6 phong vat 1y duoc thuc hién cho
khoang thoi gian 10 nam, tir 01/01/2009 dén 31/12/2018. M6 phong sinh dja héa dugc thuc
hién cho khoang thoi gian tir 01/05/2016 - 30/04/2017.

2.3. Gidi thigu md hinh Eco3M-S

Mo hinh sinh dia héa bién Eco3M-S l1a mot mé hinh da thong sé dinh dudng va da sinh
vt phi du md phong dong luc hoc cia cac chu trinh phén tach sinh dia hoa ciia mot s6 nguyén
t sinh hoc (cacbon, nito, phdt pho, silic va oxy) va ctia cac nhom sinh vat phu du. Cu tric
mo hinh str dung trong nghién ctu nay tuong ty nhu md hinh hé sinh thai sinh vat phu du ma
Herrmann va cac cong su [23-25], Ulses va cac cong su [26, 27] da mé ta va sir dung. M6
hinh bao gom 7 ngan vai tong s6 35 bién trang théi, lién két véi nhau nhu trong so d6 khdi &
Hinh 2.

+ 1 ngan thyc vat phd du bao gém 3 loai dugc phan loai theo kich thuéc (thuc vat phi
du pico (0,7-2 pm), thuc vat phu du nano (2-20um) va thuc vat phu du micro (20-200 pm)).

+ 1 ngan dong vat phu du gom 3 loai duoc phan loai theo kich thude (dong vat phu du
nano (5-20 um), dong vat phu du micro (20-200 pm) va déng vat phu du mezo (> 200 pum)).

+ 1 ngan danh cho vi khuan (bacteria).

+ 4 ngan twong tng danh cho chat hitu co hoa tan (DOM), chét hiru co dang hat (POM),
chat dinh dudng v6 co (DIM, nitrat, amoni, photphat va silicat) va oxy hoa tan.

2.4. Thiét Igp md hinh

Lu6i tinh cho mé hinh duoc xay dung bao phu toan bo ving Bién Pong (tir kinh do 99°
Pong dén 124° Pong, va tir vi d6 -0.6° Bic dén 24° Bic, Hinh 1). Trong nghién ciru nay,
ludi vuong (regular grid) duoc su dung véi do phan giai 4 km theo phuong ngang, d6 sau lop
nude duoc thiét 1ap 50 16p. Dit liéu truong phan bd d6 sau dugc xay dung boi Piton va cac
cong su [29]. Piéu kién ban dau va diéu kién bién ma cho cac thdng sb nhiét do, dd mudbi,
dong chay, muc nude bién, ndng do cac chat dinh dudng va sinh vét phu du duoc st dung tir
dx liéu trung binh ngay, d6 phan giai 1/12° cua Copernicus CMEMS
(http://marine.copernicus.eu).


http://marine.copernicus.eu/services-portfolio/access-to-products/option=com_csw&view=details&product_id=GLOBAL_ANALYSIS_FORECAST_PHY_001_024
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Dau ra caa mé hinh thuy dong luc hoc SYMPHONIE duoc str dung lam diéu kién bién
cho mé hinh sinh dja h6a. Su di chuyén va khuéch tan cua céc bién sé sinh hoa theo phuong
ngang dugc tinh toan bang cach sir dung luoc dd QUICKEST [30]. Bdi véi mb phong sinh
dia hda, nhém nghién ciru st dung cau hinh twong ty nhu mé phong thiy dong luc hoc (Hinh
1). Luc khi &p bé mat duoc tinh toan tir céng thie [31], st dung di lieu ECMWEF 1/8° tan
suit 3 gio cho diéu kién bé mit.
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Hinh 2. So d6 khéi ctia mé hinh sinh dia hoa Eco3M-S [28].

Diéu kién ban dau va diéu kién bién mé cho céc chat dinh dudng (nitrat, photphat, silicat,
amoni, oxy) va cho thuc vat phi du (cacbon va chét diép luc) duoc trich xuat tir bo dit lieu
hang ngay caa Copernicus BIOMER4V2R 1 (sau day duoc goi 1a Bio-Copernicus). Dé don
gian hoa cac mé phong dugc trinh bay & day, nhdm nghién ctu bo qua cac dong dau vao cua
c4c chat hitu co va vo co tir khi quyén, ciing nhu sy dong gop cua cac chat dinh dudng va cac
chat hitu co sinh ra tir qué trinh hinh thanh va tai tao tram tich duéi day bién.

3. Két qua va thao luin

Pé danh gia hiéu suat cia mo hinh sinh dja hoa, nghién cau so sanh két qua dau ra caa
md phong Véi cac quan sat thu duoc tir di liéu vé tinh va két qua quan tric. Trong khudn kho
bai b4o, nhém nghién ciru trinh bay mot s két qua mé phong ban dau cia mo hinh sinh dia
héa trong khoang thoi gian 1 nam tir thang 5/2016 dén thang 5/2017 trén khu vic ngoai khoi
Bién Pong. Cac két qua md phong ving ven b sé duoc trinh bay trong mot nghién cau khéc.

3.1. Chdt dinh dwrong va Chlorophyll-a lép bé mat

Theo [32, 33], khu vuc Bién Pong ghi nhan ty 1€ nitrat/photphat nho hon ty 1¢ Redfield
(9:16), trong d6 nitrat 1a chat dinh dudng han ché sy ting treong cua thuc vét phu du hon la
photphat. Nghién ciru kiém tra sy phan bé theo mia cia nitrat bé mat trén luu vuc Bién Pong
bang cach so sanh két qua dugc md hinh hoéa véi b dir liéu World Ocean Atlas WOA V2
2013 vao mua he va mua dong (Hinh 3).

Két qua mod phong cho thay su phan b cua ndng do nitrat 16p bé mit tir mo hinh twong
tu v6i dir liéu quan tric WOA13. Vao mua dong, ndng do nitrat cao c6 thé nhin thay trén luu
vuc phia bic. Vao mua he, dir liéu quan sat cho thdy nong do nitrat bé mit cao nhat trong
ving nudc tréi Nam Viét Nam (3 mmol/m®, Hinh 3d). Néng d9 nitrat thu duoc tir két qua mo
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phong manh hon trong ving nudc tréi Nam Viét Nam (vong tron mau do, Hinh 3b) so Vi
céc khu vuc khac vao mua hé, nhung thap hon 1 bac d6 16n (0,25 mmol/m®) so vaéi tap di
lit(u WOA13. Ciing vao mua he, két qua mé phong thu duoc ndng do nitrat cao xung quanh
eo bién Pai Loan nhung khong quan sat thiy trong dit liéu quan tric. Nong do nitrat bé mat
ctia md phong thip hon trong ca mua déng va mua hé so voi WOA13. Biéu nay cd thé dugc
giai thich do mé hinh con thiéu di liéu ngudn dinh dudng dau vao tir cc con sdng lén va sy
tiéu thu nhanh chéng céc chat dinh dudng cua céc sinh vat phi du.

Nitrat 1&6p bé mit T1 2016/2017 Nitrat I&p bé mat T7 2016/2017

(a) , w/
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Hinh 3. Nong do nitrat 16p bé mat (don vi: mmol/m?) vao mua dong (thang 1) va mua hé (thang 7) thu dugce
tir m6 hinh ECO-3msS (a,b) va tir dit liéu quan trac WOA13 (c,d [8]).

Pé danh gia nong do Chl-a 16p bé mat, nhdm nghién cau st dung dir liéu Chl-a 16p bé
mat tir du &n Sang kién Bién d6i Khi hau (CCI) vé quang hoc dai dwong ctia Co quan Vil tru
Chau Au ESA. Gi4 tri trung binh hang thang ctiia nong do Chl-a bé mat tir md hinh va dit liéu
quan tric cho thidy mot chu ky hang nam twong tu nhau, véi méi twong quan c6 ¥ nghia cao
(R=0,93, p<0,01) va d chéch 0,02 mg/m? (Hinh 4). Nong d6 Chl-a bé mit dat gia tri nho
nhat vao mua hé (md phong 0,085 mg/m?® vao thang 6; CCI 0,098 mg/m? vao thang 5) va toi
da vao mua dong (mo phong 0,27 mg/m?® vao thang 2; CCI 0,18 mg/m?® vao thang 1). M6 hinh
md phong Chl-a thip hon trong mua hé va cao hon viao mua dong (sy khac biét manh nhét
duoc quan sat thay vao thang Giéng va thang Hai), so vai cac quan sat vé tinh.

Bién thién theo mua cua néng do Chl-a bé mat thu dugc tir mé hinh twong ddng voi
nghién ctitu md phong [34]. Cu thé, cac tac gia tinh todn nong d6 Ch-a trung binh trén toan
lwu vuc dat gié tri cuc dai vao thang 12 (0,27 mg/m?®) va thap nhat vao thang 7 (0,1 mg/m?®).
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Hinh 4. So sanh bién thién theo muia giai doan tir thang 5/2016 dén thang 4/2017 ciia ndng do Chl-a 16p bé
mit gitra két qua mo phong (dudng mau xanh) va dit liéu CCI (duong mau do).

3.2. Bién thién theo mua cua nong dg chdt dinh dirong, zooplankton va phytoplankton

Trong phan nay, bai béo trinh bay cac két qua ban dau vé chu ky theo mua cua c4c sinh
vat phi du va céc chat dinh dudng thu duoc tir mé phong giai doan 2016-2017. Hinh 5 trinh
bay chu ky trung binh hang thang trong nam cua cac chat dinh dudng va 3 loai kich thudc
dong vat phu du va thuc vat phu du tinh trung binh trén [6p nudc 0-200 m cta khu vuc ngoai
khoi Bién Pong (d6 sau > 200 m).
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Hinh 5. Chu ky theo muia ctia céc chat dinh dudng (nitrat, photphat, silicat), dong vét phii du (nano-, micro-,
meso- zooplankton), thuc vat phu du (pico-, nano-, diatoms- phytoplankton) tinh trung binh cho 16p nudc 0-

200m khu vuc ngoai khoi Bién Pong (do sau >200m), trong khoang thoi gian 5/2016 - 4/2017. Pon vi:
mmol/m?.
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O vuing bién khoi, cac chét dinh dudng bi han ché vao mua he, va déi dao hon vao mua
d6ng (Hinh 5a-5¢). Nitrat, chat dinh dudng chinh han ché sy tang trudng cua thuc vat pho du
& Bién Dong, dat mac tdi da vao thang Giéng (7,9 mmol/m®) va thap nhit vao thang Nam
(7,2 mmol/m?3). Két qua nay tuong dong véi nghién ciru duya trén dir liéu vé tinh va dir liu
[35] khi cho thay ndng db nitrat 16p bé mat viing Bién Dong kha thap (dudi 10 mmol/m®) vao
ca mua dong va mua hé. Nong do phdt phat mé phong trong l6p bé mat (tir 200 m trd 1én)
cho thiy maot chu ky theo mua tuong tu, v&i dinh cao nhat vao thang Giéng (0,74 mmol/m?)
va gia trj thip nhét vao thang Nam (0,69 mmol/m®). Ndng d9 silicat ciing c6 bién thién theo
mua twong tu VGi ndng do cao nhét vao thang 12 (23,7 mmol/m3) va gi4 trji thdp nhat vao
thang 5 (21,7 mmol/m?3).

Cac sinh vat pht du c6 chu ky theo mua twong tu nhau: ndng d6 cao vao mua xuan-he
va nong do thap vao mua déng (Hinh 5d-5i). Lién quan dén dong vét phu du, cac sinh vat
phl du nano-, micro-, meso-zooplankton dat cuc dai lan luot 12 0,21 mmolC/m? (thang 3),
0,34 mmolC/m® (thang 3-thang 5), 0,26 mmolC/m? (thang 4 va 5). Nong d6 thap nhat caa
dong vat phu du dugc tim thiy vao thang 11 (0,19 mmolC/mq), thang 12 (0,24 mmolC/m?),
thang 1 (0,21 mmolC/m®) twong tmg dbi Vi nano-, micro-, meso-zooplankton.

Nghién ctiu thu dugc cing maot bién thién theo mua ddi véi thyc vat phu du: ndng do
pico-, nano-, diatom (tao cat) thap nhat thu duoc lan luot vao thang 12 (0,7 10" mgChl/m3),
thang 12 (5,1 10-2 mgChl/m®) va thang 10 (5,4 10- 2 mgChl/m®). Sb luong cac sinh vat nay
tang vao mua xuan va dat muc t6i da vao thang 4 (2,3 10°® mgChl/m?®), thang 5 (6, 02 10-2
mgChl/m?3), thang 2 (7,6 10-2 mgChl/m?®). Két qua mé phong chu ky theo mua cia sinh vat
phi du twong tu véi két qua nghién cau [36, 37] véi nong do dong vat phd du
(mesozooplankton) thip nhat 0,25 mmol/m® vao mua déng va cao nhat 1,67 mmol/m? vao
mua xuén he.

4. Két luén

M6 phong so bo st dung md hinh két hop vat ly/sinh dia hoa d6 phan giai cao
(SYMPHONIE/ Eco3M-S) di dugc tién hanh véi muc dich nghién ctru cac dic diém sinh dia
hoa cua Bién Pong trong giai doan tir thang 5 nim 2016 dén cudi thang 4 nam 2017. Mic du
s0 sanh voi cac dit liéu quan trac duoc trinh bay ¢ day cho thdy rang mé hinh sinh héa van
can duoc cai thién, can nhan manh rang md phong nay la két qua cia mot qua trinh hiéu chinh
dang ké mo hinh sinh dia héa d6 phan giai cao lan dau tién dugc ap dung cho khu vuc Blen
Pong. So vai nhitng md phong ban dau ciia nhdm nghién ciu, nhitng sai léch va diém yéu
da duoc giam dang ke.

Diéu kién gié mla va thuy dong luc anh huéng manh dén hé sinh thai Bién Pong. Trudc
hét, nghién ciru dénh gia hiéu suat ciia mé hinh sinh dia hoa qua so sanh két qua caa mé hinh
véi cac dir liéu vé tinh ciing nhu di liéu quan trac. Sy phan bé cia ndng do nitrat bé mat theo
khong gian thé hién chu ky theo mua twong tw nhu chu ky thu dwoc tir bo dit liéu khi hau
WOA13. Nong do nitrat cao dugc quan séat thiy vao mua déng, manh nhat ¢ eo bién Dai
Loan sau d6 lan rong hon trong luu vuc. Vao mia hé, ndng do nitrat bé mat trong mé hinh
trén khu vie nudc trdi Nam Viét Nam thap hon nhiéu so véi dit liéu quan trac. Nong do Chl-
a 16p bé mit tir md phong cho thay bién thién theo mua tuwong tu vai tap di liéu vé tinh CCI
khu vuc bién khoi: ndng d6 Chl-a trén bé mat cao vao mua dong va thap vao mua hé. Két qua
nay khang dinh quan sat [38] khi ho chi ra rang su hap thy chat dinh dudng va chat diép luc
dugc tang cuong trong cac xody thuan. Noi cach khac, xody thuan theo chu ky mua dong la
ngudn dinh dudng va Chl-a quan trong trong luu vuc. Vao mua hé, &p luc gié cudn tron tao
ra mot ving nudc tréi manh & bd bién phia Nam Viét Nam, 16p nude bién lanh va giau dinh
dudng tir cac ting nudc sau di chuyén I8n mat bién. Hién twong nay tao ra nong do Chl-a cao
trén bé mit, tao diéu kién cho sy sinh s6i cua sinh vat pha du.

Tir nghién ciru so bo ndy, cac cdng viéc tiép theo s& duoc tién hanh dé cai thién mé hinh
sinh dia hoa. Cac md phong trong giai doan dai hon s& duoc thyc hién dé cai thién hiéu sut
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ctia md hinh khi so sanh véi dit liéu quan tric tuong tng. Véi md hinh vat 1y/ sinh dia hoa
duoc hiéu chinh tot, nhém nghién ctu sé tién hanh cac budgc tiép theo voi cac nghién ciru sau
hon V& su van chuyén chat dinh dudng, anh huong caa thuy triéu, anh huéng cua céc hoan
lwu dbi véi hé sinh théai phu du, tir chu ky mua dén quy mé lién mua.

Dong gop cua tac gia: Xay dung y twong nghién ciru: T.B.N.; Xurly s6 libu: T.B.N., V.D.L, T.D.T.;
Viét ban thao bai bao: T.B.N., T.D.T.; Chinh stra bai bao: T.B.N.

Lo1 cam on: Nghién ctru nay duoc tai tro boi Truong dai hoc Khoa hoc va Cong nghé Ha Noi trong
dé tai ma s6 USTH.YOUTH.GED.01/23. Nhom tac gia xin chan thanh cam on cac nha khoa hoc
phong thi nghiém LEGOS (Toulouse, CH Phéap) da hd tro huéng dan sir dung mo hinh trong qué
trinh thyc hién nghién ctru. Nhém tac gid xin chan thanh cam on hai phan bién véi nhitng dong gop
¥ kién quy béu, gitip bai béo dugc hoan thién hon.

Loi cam doan: Tép thé tic gia cam doan bai bao niy 13 cong trinh nghién ctru ctia tap thé tic gia,
chua dugc cong bo & dau, khong dugce sao chép tir nhiing nghién ctru trude day; khong cé su tranh
chap loi ich trong nhom tac gia.
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The seasonal cycle of the plankton over the East Vietnam Sea
using a high-resolution biogeochemical model

Trinh Bich Ngoc'®, Vo Dieu Linh?, To Duy Thai?

! University of Science and Technology of Hanoi, Vietnam Academy of Science and
Technology; trinh-bich.ngoc@usth.edu.vn; volinh111796@gmail.com

2 Insitute of Oceanography, Vietnam Academy of Science and Technology;
duythaito@gmail.com

Abstract: The East Vietnam Sea is an important region of the Western Pacific by its
abundant biodiversity. The plankton plays an essential role in the biological variability of
the region. Simulated results from a coupled hydrodynamical/biogeochemical model with
4km of horizontal resolution - applied over the East Vietnam Sea for a one-year case study
2016/2017 - show a strong seasonal variation of surface concentration in nutrient (nitrate,
phosphate, silicate) and in chlorophyll-a over the offshore zone. Maximum concentrations
in nutrient and chlorophyll are observed in winter and the minimum value are found in
summer in most part of the basin. At the Southern Vietnam Upwelling zone, the nutrient
and chlorophyll concentrations become highest in summer and lowest in winter. Averaged
surface concentrations of nitrate, phosphate, sicilate and Chl-a for the whole basin are
respectively 7.9 mmol/m3, 0.74 mmol/m3, 23.7 mmol/m?, 0.27 mg/m® in December -
January and 7.2 mmol/m?, 0.69 mmol/m3, 21.7 mmol/m3, 0.1 mg/m® in May-June. We
obtain similar annual cycles of planktonic species: their concentrations reach maximum
values in spring-summer and minumum values in winter.

Keywords: Simulation; Biogeochemical model; Planktonic ecosystem; East Vietnam Sea.
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Tém tat: Dé danh gia vai tro cta hoan luu nude, dong chay xody va bién thién noi tai dai
duong (OIV, phan bién thién khong thé doan trudc dugc do chuyén dong da quy mo cia
dong chay xody) tir cac cdu trac quy md vira dén nho anh hudng 1én bién dong nude troi
Nam Trung Bo Viét Nam, nghién ciru nay st dung m6 hinh SYMPHONIE thuy dong luc
3D do phan giai cao (1 km gan bo, tang tuyen tinh dén 4,5 km ngoai khoi, 50 16p do sau

“tya sigma bién mat”), déng thoi thuc hién t6 hop 10 mé phong voi cac diéu kién dau xdo
tron quy mé nho cua bién bén trong khi gitr nguyén cac diéu kién dau bién mat cua luc khi
quyen. Két qua cho biét cudng do nude trdi o khu vyc ngoai khot phat trién cuc dai khi
cling ton tai hoan luu nude xoay thuén va curl ing suat gi6 xody thuan. Bén can do, OIV
dong vai tro thir cip trong sy blen dong cua nudc tr01 ven bo phia nam va ngoai khoi,
nhung lai d6ng gop 16n vao su bat 6n dinh cua nude trdi & khu vue ven bo phia bic.

Tir khéa: M6 hinh thity dong lyc 3D; Hoan luu nudc; Dong chay xoay; Nudc trdi; Nam
Trung B9 Viét Nam.

1. Giéi thi¢u

O vung Bién Péng, dic biét ving ven bd Nam Trung B6 (NTB) Viét Nam, hién tuong
nudce trdi thuong xuét hién tir thang 6 dén thang 8 hang nim vao thoi ky mua gié mua Tay
Nam hoat dong manh va dugc quan tim nghién ctru tir nhimg thap nién 60 cta thé ky trude
[1]. Hién tugng nudc trdi NTB dong vai trd quan trong trong cac qua trinh thiy dong luc
hoc noi chung va hé sinh thai bién néi riéng tai Viét Nam va di duoc nghién ctru rong rai
boi cong ddng khoa hoc trén thé gidi [2-5]. Cac nghién ctru vé nudc trdi ngoai khoi Viét
Nam va ving 1an cin dd duoc cong bd kha nhiéu, ciing ton tai cac quan diém méi va cac
cach tiép can khic nhau, chi yéu cic nghién ctru thong qua quan tric anh vé tinh va mé
hinh hoa.

Trong mot nghién ciru quan tric anh vé tinh dé giam sat tién trinh cta nudc trdi doc
theo bo tiy Bién Pong trong mua hé 1996-1997 [6], st dung dit liéu vién tham nhiét 46 bé
mit nudc bién (SST) do phan giai cao (AVHRR), dir liu hong ngoai, da xac dinh dugc
cuong do cia nudc trdi bang tong thong lwong nhiét mat di trong vung nude lanh di
thuong. Nguyén nhan hinh thanh ving nud6ce lanh di thuong nay do tng suat gid va gio ven
bo gy ra van chuyén Ekman manh day khéi nuée lanh & dudi tang sdu 1én ting mit.
Nghién ctru khac [7] di danh gia sy bién dong lién mua ctia nude tréi mua hé trong khu vuce
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gin bo va ngoai khoi Viét Nam, str dung dir liéu anh vé tinh cho biét réng gi6 mua tdy nam
hinh thanh m6t hoan luu nudc xody nghich (anticyclonic eddy) di chuyen theo hudng dong
nam ra phia ngoai khoi Bién Dong trong thang 7-8. Nguyén nhan xudt hién dong xody
nghich manh nay chinh béi yéu té dja hinh diy nai Truong Son, 14i hudéng gié song song
v6i khu vue NTB Viét Nam, 1am ting cudng luong gio t6i khu vuc ndy. Nudc trdi vi thé
duoc hinh thanh mét cach nhanh chéng do su ting cuong van chuyén Ekman.

Vai tro cua cdc dong chdy xody trong nhi¢t dong luc hoc va sinh - dia - hda la quan
trong vi chiing xuat hién khip noi trén Bién Pong [8] Cac dong xoay kich thudc trung binh
tir hang chuc dén hang trim km va ton tai tir vai tuan kéo dai dén vai thang, co nhiéu nang
luong hon so v6i dong xoay kich thude trung binh [9, 10]. Chang thuong duoc hinh thanh
b6i su bat 6n cua ap khuynh/ap hudng (barotropic/baroclinic) khi quyén trong hoan luu
kich thudc trung binh [11, 12]. Cac dong xody xuat hién nhiéu & khu vuc trung tim Bién
Péng, dic biét khu vuc phia Tay Bién Pong véi ban kinh trung binh khoang 130km va thoi
gian ton tai khoang 9 tuan [13]. Cang gan bo Viét Nam, xuat hién nhiéu dong xody c6 quy
mo tir trung binh dén can trung binh va nho. Nguyén nhan gay ra cac dong xody nay la gid
mua tiy nam théi 6n dinh két hop véi bién d6i dia hinh bd va dia hinh day phuc tap tai khu
vuc nay [14, 15].

Cac h¢ théng X04y quy mo vitra va can vura hoat dong rat phtc tap, tao diéu kién thuan
loi cho céc cdu triic dong chay cap do nho hinh thanh véi kich thuge tir 1-20 km [16-18] va
ching tac dong Ién sy bién dong nudc troi & khu vuc nay. Do nhimg thach thirc trong ca mé
hinh so va quan trac & quy mo nay, cac nghién ctru vé dong luc hoc ¢ quy md vira va nho
con rat han ché. Tuy nhién, nghién ctru [18] da str dung mo hinh sé co6 d6 phan giai cao
(~2,2 km) va cho thay rang cic xody quy md cin trung binh (submesoscale) phat trién vé
phia dong nam lién quan dén dong xiét manh vé phia déng vao mua he [19]. Chinh vi vy,
su bién dong ctia nude trdi ¢ khu vuce nay chiu anh hudng dang ké boi su bién thién noi tai
dai duong (OIV, phan bién thién khong thé doan trudc dugce do dong chay Xody quy mo
vira), va cac cau trac xody tir quy mo vira dén quy mo cén trung binh la cac ngudn chinh
ctia OIV [20—24]. Chi mét s6 nghién ciru budc dau danh tac dong ctia OIV ddi voi sy thay
d6i ctia hoan luu nude trén Bién Pong bao gém ca ving bién NTB Viét Nam. Nghién ctru
[25] d4 chi ra xody thuan va xody nghich thuc day hoan luu mua hé & Nam Bién Déng c6
su bién d6i manh do su phan tach cua gié hudng dong doc bd mién Trung Viét Nam ma
ching duge cho 1a do OIV. Nghién ctru khac [26], dd dua ra danh gia budc dau vé tac dong
cua OIV trong cac md phong cua ho, OIV lién quan dén 20% sy bién dong hang nam cua
dong chay xiét huéng dong. Tuy nhién, v6i d6 phan giai tho cua md hinh thap (1/4°), ho
khong thé tai tao triét dé cac che d6 dong luc da quy mé va cac xody hoat dong trong Bién
DPoéng. Nghién ciru [27] d tiét 16 vai tro quan trong cta OIV trong sy bién dong hang nim
clia viing nudc tréi manh NTB dya trén mo phong d6 nhay c6 do phéan giai 1/12°. Ho chi ra
rang tac dong ctua OIV c6 lién quan dén anh hudng ciia dong xody dén cac cau triic quy mo
via lan truyén mét cach hon loan ¢ khu vuc ngoai khoi. Tuy nhién nghién ctru trén thiéu di
danh gia bién dong cua cac dong chdy xody & phia Tay Bién Pong, dic biét vai tro cua
hoan luu nude va curl dong chay 1én su bién dong cua nudce trdi. Do do, nhitng nghién ctru
nay khong thé hoan toan nam bat dugc cac cau trac tir ‘quy mo vira dén quy mo nho va dong
lyc hoc phi dia chuyén (non- geostrophic dynamics) dé danh gia nhitg déng gop cua ching
vao su bién dong ctia hién twong nude troi.

Tai Viét Nam, cac cong trinh nghién ctru tr thép nién 90 dugc thuc hién thong qua cac
chuong trinh nghién ctru bién cap nha nudc, da 1am 13 vai trd cta yéu té dia hinh va truong
gi6 mua TAy Nam trong viéc hinh thanh hién twong nudc trdoi NTB [28-30]. Giai doan
2000-2010, dién hinh théng qua cac du an hop tac qudc té véi CHLB Puec, d xac dinh hé
thong dong chay hai 16p thay doi theo mua trong khu vuc NTB va nuéc trdi hoat dong
manh tir thang 6-8 [5, 31-33]. Nhitng ndm gan day, cac nghién ctru Viét Nam d3 lam rd
hon nhiing bién dong cuia nudc trdi & quy mo lién mua voi vai trd ciia hoan luu xoay cuc bd
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& cau triic quy mo nho cé tinh chat hdn loan bude dau dugce danh gia [24, 27, 34]. Piém
chung cua cac nghién ciru trén déu chi ra cac nguyén nhan va co ché chinh hinh thanh vang
nudce trdi nay lién quan dén gi6 doc bo va ing suét gio trén mat blen thoi 6n dinh vao mua
he, gy ra van chuyén Ekman manh day khéi nuéc lanh & dudi ting sdu 1én tang mit, tuy
nhién cac van chua lam rd duoc sy anh huong cia hoan luu dai duong, dong chay xody va
bién thién ndi tai dai duong (OIV) 1én bién dong ndi mua cta nudc tréi NTB.

Trong nghién ciru nay tmg dung mo hinh SYMPHONIE, di duoc phat trién va thiét lap
c4u hinh danh riéng cho ché d6 dong luc khu vuc Bién Dong va ving ven bo Viét Nam [24,
35-36]. Két qua mé hinh giup 1am rd hién trang va bién dong cua cac dong chay xoay ¢
phia Bién Péng vao mua hé va tic dong cia chung 1én hién twong nudc trdi NTB Viét
Nam.

2. S6 liéu va phwong phap nghién ciru

2.1. Sir dung s6 liéu trich xudt tir mé hinh SYMPHONIE

Mo hinh SYMPHONIE sir dung luéi don cuc cong truc giao véi phan cuc 4o lay ving
nghién ciru 1am trung tam [36]. Do phan giai theo phuong ngang khoang 1km trén hau hét
dudng bo bién va giam tuyén tinh ra xa bd voi d6 phan giai tai bién mo 1a khoang 4,5km
(Hinh 1). Uu diém cua luéi cong truc giao 1a d6 phan giai cao nhét tap trung & ving ven bo
(bao phu khu vuc nghién ciru), noi bi anh huong boi dia hinh néng va cac yéu t6 dia
phuong bat 6n dinh, trong khi d6 ¢ khu vuc blen sau ngoai khoi do phan giai giam do cac
ché do dong luc co tinh on dinh va sy phan ting rd rang hon. Pidu nay giam thoi gian tinh
toan so voi ludi vudng va ludi tam giac [36]. Theo do sau, m6 hinh st dung 50 16p nude hé
toa d§ “twa sigma bién mat” (Vanlshlng quasi-sigma) nham loai bo han ché cua 16p sigma
[36]. V6i s6 16p ludi sigma khong doi, chung s& cang day hon khi d6 sau nho hon boi
khoang cach gitra cac 16p phu thudc vao do sau tai ting diém ludi 6. Van dé 1y giai tai sao
tai vung them luc dia dit gdy hodc ria niii ngam, hodc noi ¢ bién dong do sau lon s& dan
dén sai s6 ctia phuong trinh khéch tan thing dimg, anh huong dén két qua md phong. Do
vay, viéc str dung luéi twa sigma bién mat (két hop giita hé toa do sigma va theo dang do
sau) s& 1am luoc trir mot phan sb 16p sigma tai diém ludi co d6 sau bién ddi dot ngot [36].
Véi didu kién nay, hoan toan cho phép md hinh mé phong va tinh toan cac qua trinh vat 1y
nhu hoan luu nude trong khu vyc Bién Pong va ven bd Viét Nam tir qui mo vira dén qui
mo nho, dap ing muyc ti€u cuia nghién ctru.

- 4500
‘ Vi tri séng
| ¢ TB ngay &
I ¢ TB thang : 4000
200 || * TB nam
3500
/3000
16°N
2500
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1500
8°N 1000
500
4°N - = ; It
°E  108°E 112°E  116°E

100°E 104
Hinh 1. Bic diém cua ludi cong truc giao (ludi den) va d6 sau (mau, m, GEBCO_2021, d6 phéan giai ~
1km) duoc sir dung trén mién tinh toan cia SYMPHONIE va vi tri luu lugng song véi dit liéu hang ngay
(mau do), hang thang (mau xanh lam), hang ndm (xanh lyc). Hinh chir nhat mau nau sam thé hién vi tri
cua cac vung nghlen cliu trong diém. S6 Ileu trich xuat dang trung binh ngay cta: Nhiét d¢, cac thanh
phin cua van tdc dong chay, gié va ing suit gio.
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2.2. Phuong phdp tinh todn chi sé nude troi

Hinh 2 trinh bay phan b SSTyas trung binh theo ngdy theo chudi thoi gian tir thang 6-
9 (JJAS) cta cic nam 2009-2018 gitta mé hinh (trai) va anh vé tinh (phai). Két qua cho
thiy SST trung binh phan bd ¢ khu vuc NTB kha twong dong gitra mé hinh va anh vé tinh.
Dic biét khu vue nude lanh nhét tip trung & ving ¢ toa do khoang 109°E - 11,5°N, mét it
nude lanh phin bd & phia bic va phia dong.

Dua vao két qua trén, nghién ctru nay chia khu vuc trén thanh 03 phan ving nudc troi
c6 nhitng dic diém khac nhau vé phan b SSTuas d6 1a vimg BOX-NC (ving ven bd phia
béc c6 kinh d6 tir 108,7-109,9°E; vi do tir 12,2-15,5°N), viing BOX-SC (ving phia nam cta
nuée troi ven b ¢6 kinh do tir 108-109,9°E, vi do tir 10,3-12,2°N), va vung BOX-OF (vung
nude troi ngoai khoi c6 kinh do tir 109,9-114°E, vi d6 tir 10-13°N).

SSI trung binh vao mua hé tir 2009-2018 (OSTIA

SST trung binh vao mua hé tir 2009-2018 (SYM) _ . 018 (( 31
e P
| gl 1 : E 30.5
ool SYM {
| . / « 30
. “ ~
| f\\& ) ) " D, N . - : 295
1. ; Joang Sa . Hoang Sa
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)]

Q(;.—l'ru’blx | . .
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{ 6 40N = . . - e - -
100°E  104°E 108°E 112°E 116°E 100°E 104°E 108°E 112°E 116°E

4°N

Hinh 2. Phan b SSTy;as trung binh ngay tir thang 6-9 tir nam 2009:2018 ciia md phong (tréi) va dix
lieu anh vién tham OSTIA/GHRSST (phai).

Upwelling frequency (%) (JJAS) when SST<T0 over 2009:2018
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Hinh 3. Phan b tan suét (%) nudc troi xuét hién tir thang 6-9 trén trong khoang thoi gian tir 2009-
2018 theo ngudng nhiét d6 To = 27,6°C. Khu vyc thuong xuyén cé hién tugng nudc troi xay ra
(hinh chix nhat tim, box N) va cac vang tham chiéu nhiét d6 twong tng (hinh chit nhat xanh duong).



Tap chi Khi twong Thiiy vin 2024, 758, 11-22; doi:10.36335/VNJHM.2024(758).11-22 15

Dé kiém tra cuong do cua nude trdi cho mdi ving trén, nghién ctru ndy tinh toan chi sb
nude troi theo ngay (Uldp .y (t)) [27] nhu sau:

JJAS
ﬂx yeboxNkh1$ST(X v, <Tp (Tref_SST(X,Y,t) ) dx.dy

Uldpoxn (1) = (1)
oxN hyepoxy 4%y

Trong d6 Trer 12 SST trung binh tham chiéu tuwong Gng cho timg khu virc ngoai cac
vung da duoc phén ¢ trén (Hinh 2) tir thang 6-9 (JJAS) trong chu ky nam 2009:2018.
SSTxy. 1a nhiét d6 bé mat bién tuong ng véi diém ludi cua timg phan vung theo thoi gian
tir thang 6-9. dx.dy la dién tich (m?) theo 6 ludi cua ting phén vung nude troi.

Dé xac dinh To nghién ctru nay thuc hién tinh toan tan suat Xudt hién cua nudce trdi theo
cac kich ban To tir 26-28°C dé chon ra tan sudt nudc trdi xuat hién gan nhu toan bo dién
tich cac vung da chon trude. Tir két qua phan tich chon ra dugc To = 27,6°C 13 phit hop nhat
(Hinh 3).

2.3. Phurong phdp tinh todn chi sé bién thién néi tai dai dwong (OIV)

Két qua mé phong bién dong hang nam cua nudce troi tir 2009-2018 cho thay nim 2018
c6 cuong do nude tréi manh nhat [24]. Do vay, chon nam 2018 dé nghién ctru bién thién
noi tai dai dwong anh huong dén nudc trdi gitp két qua phan nao duoc 1am rd hon. Nghién

ctru ndy thuc hién tp hop cac moé phong voi didu kién ban dau ngay 1/1/2017 dé mo
hinh dat 6n dinh (loai bo “spin up”), thay ddi cac diéu kién ban dau cua bién bén (cac thanh
phﬁn cua dong chay, nhiét dg, do mudi, va do cao bé mat bién), va gilt nguyén céc diéu kién
bién mat (cac thanh phan lyc cta khi quyén).

Dé thiét 1ap diéu kién dau cia bién bén cho cic md phong méi, nghién cliru nay tach
cac thanh phan quy mé nho bao gom: dong chay, nhiét d6, do mubdi va do cao bé mat bién
lan luot tir cho ngay dau tién (ngay 1 thang 1) tir nam 2009 dén 2018. Sau d6 cong vdi cac
thanh phan quy mo 16n cta ngay 1/1/2017 dé thu dugc 10 trang thai khac nhau cia diéu
kién dau x4o tron theo cong thirc sau:

X(X: Y i)InitalCondition = X(X, Y 2017)Largescale + X(X, Y i)Smallscale (2)

X(x,y,2017) argescatle = X(%,, 2017)trungbinhbénkinh100km 3)

X(X, Y i)Smallscale = X(X, y i)trungbinhbénkl’nhlookm - X(Xr Y 1) Largescale (4)

Trong d6 X(X, ¥, D nitalcondition 12 di€u kién ban dau méi cua cac thanh phan u, v, T, S,

SSH theo tirng nam i (tir 2009:2018); X(X,y, ) Largescale 12 quy md 16n cuia cac thanh phan

u, v, T, S, SSH dugc tinh trung binh véi ban kinh 100 km cho mdi diém ludi tuong ing voi

cac nam, va X(X, ¥, 1) smallscale 18 quy mo nho cua cac thanh phan d6 theo cac nam. Két qua

ctia tap hop 10 mé phong duogc dat tén theo sb thu ty tir 09-18 twong tmg v6i cac diéu kién

ban dau x4o tron ciia cic thanh phan quy mé nho tir nam 2009-2018.

bé dinh luong sy dong gdp ndi tai vao téng bién thién theo thoi gian cua nuodc troi,

nghién ciru nay sir dung chi s6 VI theo cong thirc sau:
;i (Uld(t,i))

vi® V/mi(or(Uld(t1)?) ©)

Trong d6 o; 12 d6 1éch chuan cia tap hop bién dong chi sé nudc trdi theo ngay UId(t, 1)

¢ 10 trang thai diéu kién dau x4do tron hon loan. o, 1a d6 1éch chuan cua bién dong nudc troi
Uld(t, i) tir thang 6-9 trong 10 trang thai ké trén va m; 1a gia tri trung binh cta tap hop nay.

VI 1a ti 1¢ giita bién thién ndi tai theo thoi gian hang ngay vdi su bién doi cua ching

trong giai doan tir thang 6-9. Nhu vay, VI 1a ti so gilta cac bién thién ndi tai phu thudc (trén

tir s8) va doc 1ap (dudi mau sb) theo thoi gian. Gid tri trung binh theo thdi gian va binh

phuong trung binh theo thoi gian 1a VIi = m(VI(t)) va VIZ = m(VI(t)?). Gia st

mt(UId(t, i)) gidng hét nhau giita cac kich ban, thi VI? 13 phan cua tong phuong sai duoc
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giai thich boi bién dong noi tai dai duong, phan con lai 1 — VI? 1a phuong sai cudng birc
[37]. Gia tri ctia VIZ tir 0-1, va gia tri VI(t) c6 thé vuot qua 1 trong cac thoi diém cu thé.

2.4. Phuong phdp tinh curl doi véi iing sudt gié va dong chdy xody

v ou
Jein pasGxay)

Curl(x,y, t) = NDyyas (6)

Trong d6 Curl (hay con goi 1a Rot) la toan tir vecto mo ta do xoay cua ung suit gid va
dong chay; u va v 1a cac thanh phan theo huéng dong va bac; x va y 1a kich thudce cia ludi
tinh trong mo hinh; t 1a thoi gian theo ngay tir thang 6-9 (JJAS). NDyjas 1a so ngay tir thang
6-9.

3. Két qua va thao luan

Thong qua chi s6 VI (Hinh 4), phan ving nuéc troi phia nam BOX-SC (duong xanh
lam) c6 bién thién ndi tai dai duong OIV on dinh nhét va vai tro cua chung dén bién dong
nudc trodi 1a khong dang ké. OIV bién doi trong khoang dudi 10% & thoi ky khong xuét hién
nude troi va dudi 40% & ca 3 dinh clia nudce troi trong cac thang 6, 7 va 8. Trong khi do, vai
tro cia OIV thé hién rd nhat & phan vung ven bo phia bac BOX-NC trong khoang thoi gian
cudi thang 6 dén dau thang 7 véi chi s VI cao nhat vuot 170% (dwdng mau tim, Hinh 4).
Dbi v6i ving ngoai khoi BOX-OF, anh hudng ciia OIV dén bién dong nude trdi chu yéu &
khoang thoi gian 2 dinh Uld, VI cham ngudng 100% ¢ dinh nuéc trdi thang 7 va giam
xudng khoang 70% tai dinh nudc troi thang 8. Nhu vay bién thién ndi tai dai duong lién
quan dén qua trinh phat trién va suy tan cta nudc trdi, vai trd khong thé hién nhidu & BOX-
SC, tang dan 1én sy anh hudng dén nude trdi tai ving BOX-OF, va dic biét dong vai tro
quan trong dén sy bién dong nudce trdi tai ving ven bo phia bic BOX-NC.

[—o9 10 11 12 13 14 15 16—17 18 — mean members|

~ o A /\ o i
SR SNy Y

a2 E
=100 2
= 1

50 -
0 - ‘ ‘
01-Jun  16-Jun 071-Jul 16-Jul 31-Jul 15-Aug 30-Aug 14-Sep 30-Sep

Hinh 4. Chudi thoi gian theo ngay (Uld, °C) cua tap hop 10 md phong nudc trdi va ang suat gid
(Wstress, huéng va do 16n, N/m?) trong cac ving BOX-OF (hang 1-2), BOX-SC (hang 3-4), BOX-
NC (hang 5-6). Gia tri trung binh ciia UId =+ d¢ léch chuan (hang 7). Bién thién noi tai theo ngay
VI(UId) ciia nuéc troi twong tmg véi 3 khu vyc trén (hang 8).

Pé lam rd hon tai sao bién thién ndi tai dai duong dong vai tro khac nhau gitra cac
phan vung nudce troi, nghién ctru nay tién hanh tinh todn chi s6 twong quan ctua chudi thoi
gian Uld va céc thanh phan ng suat gi6 (Bang 1).
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Bang 1. Sy twong quan giita chudi thoi gian cua trung binh tap hop 10 md phong chi s nude troi
Uld (°C) v6i cac thanh phan cta tng suét gié (kinh tuyén U, vi tuyén V, va d6 16n) doi véi ting
phan vung nudc troi tur thang 6-9.

UId tai cAc viing nuéc troi BoxOF BoxSC BoxNC
Céc thanh phan tng suit gio u V. Polen U V. Polén U V  DPjolén
Twong quan (p<0,01) 062 062 065 06 071 064 -- 037 -

Dya vao két qua trén Béang 1, gid dong vai tro chinh ¢ 2 vung nudc trdi phia nam
BOX-SC va ngoai khoi BOX-OF véi chi s6 twong quan thuan (c6 y nghia trén 99% véi p <
0,01) déu 16n hon 0,6. Riéng ving ven bd phia bac BOX-NC khong c6 su tuong quan dén
gi6, didu nay c6 thé 1y giai cho sy bat 6n ciia OIV (phan bién thién khong thé doan trudc
duoc do dong chay xoay quy mo vira) anh huong dén bién dong nudc troi tai khu vuc nay.

3.2. Hoan luu nudc va curl cua dong chay xody

Mot yéu td co sy tic dong kha 16n dén sy bién dong nude trdi d6 chinh 1a hoan luu
nude hay con duge goi 1a cac dong hai luu xay ra vao thoi ky xudt hién nudc trdi [23, 24].
Dé phan tich chi tiét mirc do anh hudng cta yéu té nay, nghién ctru nay tién hanh phan tich
cac thanh phan ctia dong chay (than phan theo kinh tuyén V, vi tuyén U, do 16n cta dong
chay), cling nhu cac thanh phan xody curl cia dong chay (xody thuén, xody nghich va do
16n cua curl dong chay) trong tat ca tap hop 10 mo phong. Baoi vi giir nguyén diéu kién ban
dau vé lyc khi quyén cho tit ca cac mo phong, do d6 sy khac nhau vé chi s6 nuéc trdi Uld
giita cac mo phong sé lién quan dén cac thanh phan cia dong chay khi di duoc thay dbi
diéu kién ban dau x4o tron cta bién bén (xem Muc 2.3).

Déi véi khu vue ven bo phia nam BOX-SC, chi s6 nude trdi c6 hé sb tuong quan thuan
cao voi truong gid va sy 6n dinh cia OIV da dugce ching minh & phan trén véi chi sé VI
déu dudi ngudng 40% (xem Muc 3.1). Ngoai ra, két qua phan b theo phuong ngang trong
tap hop 10 m6 phong déu cho thay su twong dong vé bién dong theo khong gian cua nudce
troi. Diéu nay tai khang dinh vai tro ctia gio va IOV dbi véi bién dong nudc troi & khu vuc
nay.

Déi v6i khu vic ngoai khoi BOX-OF, chudi bién dong chi s6 UId theo thoi gian ctia
tap hop 10 mo phong (Hinh 4), trong d6 m6 phong s6 13 (duwong mau do cam) va mo phong
s0 15 (duong mau xanh luc nhat) déu c6 qua trinh phat trién nude trdi bat dau tir ngay 29/6,
sau d6 cung dat dinh ngay 19/7. Tuy nhién c6 su d6i 1ap khi Uld cia mé phong s6 13 dat
gia tri cyc dai con Uld cua m6 phdng s6 15 dat cuc tiéu. Tiép tuc theo doi su dbi 1ap tuong
tur xay ra trong thang 8, Uld cua m6 phong s6 14 (mau néu) dat gia tri cuyc dai va Uld cua
mo phong s6 16 (mau xam tro) dai gia tri cuc tiéu. Do d6, nghién ctru nay trich xuét két qua
ctia cac s6 mo phong dé quan sat sy phan b6 theo khong gian ctia nude trdi ciing nhu so d6
phan bd cua trudng (mg suit gio, dong chay va curl dong chay xody.

Quan sat truong dong chay tang mit tai vao dinh nuéc trdi thang 7. Hinh 5 cho blet co
su blen d6i rd nét cta cac thanh phan dong chay ¢ khu vuc BOX-OF gitra mé phong s6 13
va s6 15. Nhu vdy so sanh 2 mo phong s6 13 va 15 gitp tim ra nguyén nhan tai sao c6 su
khac nhau cua tién trinh phat trién nudc trdi trong khi didu kién vé khi tuong duoc giir
nguyén khong doi.

Trong ca 2 md phong sb 13 va 15, nude trdi déu xuat hién tai ving co curl 1’mg suét gio
dwong (xody thudn cta tng suit gid, duong dong mirc mau den tai 3x107 N.m3, Hinh 5).
Tuy nhién co6 su khac biét gitra 2 s6 mo6 phong vé dién tich chi s6 nudc tr01 S6 mé phong
13 ¢6 chi s6 nudc troi 16n nhét trong tap hop 10 s6 mo phong, nguogce lai s6 15 1a mot trong
nhirmg mé phong co chi s6 nudce trdi thip nhat (hang 1-6, Hinh 4).
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Hinh 5. Chi s6 nudc trdi cuc dai trong thang 7 (diéu kién ndm 2013, 2015) va trung binh theo tién
trinh phét trién ctia nudce troi tor 29/6-19/7 d6i véi Curl tng suat gié (duong dong mic den tai 3x10°

7 N.m?3), curl dong chay (don vi m.s2, thang mau) va dong chay ting mat (miii tén den).

18

Nhin k¥ hon c6 thé thay sy khac biét giira curl dong chay ctia mé phong sb 13 va 15 1a
vi tri xody nghich (anticyclonic eddy) cua s6 15 ¢6 vi do tir 10-12,5°N, kinh do tir 110-
113°E, trong khi vi tri xo4y nghich cta s6 13 ¢6 vi d6 tir 10-12°N, kinh d tir 110-112,5°E.
C6 nghia rang dién tich xo4y nghich ctia s6 15 16n hon va c6 vi tri theo vi 4o cao hon so véi
sO 13. Piéu nay cho biét nudc trdi khong xuat hién tai cac xody nghich ciia dong chay. Nhu
vy phan tich cac gia trj trung binh theo tién trinh phat trién ctia nude trdi tir ngay 29/6-19/7
thi c6 thé thdy duoc sy anh huéng chii dao cua curl Gng sudt gio duwong (xody thuan cua
{mg sudt gi6) gitip hinh thanh nu6c trdi va thanh phan curl dong chay am (xody nghich cua

dong chay) triét tiéu nudc troi.
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Hinh 6. Chi s nuéc trdi cuc dai trong thang va trung binh theo tién trinh phat trién cua nuéc trdi
tir 30/7-11/8 (diéu kién nam 2014) va tir 1/8-13/8 (diéu kién nam 2016) doi véi Curl (ing suat gié
(dudng dong muc den tai 3x107 N.m3), curl dong chdy (don vi m.s?, thang mau), va dong chay
tang mat (mdii tén den).
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Phén tich vai tro ciia hoan luu nuéce trong thang 8 (Hinh 6) cho thiy sy khac nhau trong
sudt qua trinh hinh thanh nudc trdéi & khu vuc ngoai khoi BOX-OF giita s6 mo phong 14
(dién tich phan bé nudc troi cuc dai) va s6 16 (dién tich nudce troi cuc tiéu). Trudc tién
chung ta thiy gan nhu khong c6 su xuét hién cua nudce trdi & ving BOX-OF, noi ma khu
vuc curl (mg suat gié xody thuan ton tai tai s mé phong 16. Thay vao d6 nudc trdi xuat
hién tai noi c6 ludng dong chay manh nhit hudng tir bd ra ngoai khoi. Mit khac, khi quan
sat vi tri cta curl dong chdy duong (xody thuén cua dong chdy) thi vi tri cua chung déu
trung khop voi vi tri cia xody thuén tng suat gi6. Tuy nhién, sy khac biét ¢ chd sé md
phong 14 ¢6 hé thdng 3 xody nam dan xen nhau vé6i 2 xody thuan & phia bic (nhé hon) va
phia nam (16n hon) kep gitra 1 xody nghich ¢ trung tam (Hinh 6). S6 mé phong 16 cling co
hinh thai gan nhu twong ty nhung xody nghich cua dong chay ¢ phia bac thi khong ton tai,
do vay vung xody thuan cé cuong do nhd hon xody thuan ctia s6 mé phong 14. Dac trung
cac xody thuan ciia dong chay chinh 14 hé thong dong phan ky, 1a diéu kién hinh thanh ly
thuyét nude troi ¢d dién ngoai khoi, do vay s mé phong 14 c¢6 dong phan ky 16n hon lam
cho cuong d6 nude trdi cling 16n hon.

Nhin chung vao thoi ky nudc trdi dat dinh trong thang 8, hé thdng ludng dong chay
manh tir bo hudng ra ngoai khoi kéo theo khéi nuéc lanh & ving BOX-SC ra dén ving
BOX-OF. Tai ving BOX-OF, hién tugng ludng cuc kép, so le gilra cac xody thuan - nghich
ctia dong chay 1am ting dién tich ctia dong chay xoay thuan, két hop véi khu vuc ¢o su ton
tai clia g suat gié xody thuan din dén thiic day sy phat trién va phan bd ctia nude trdi. Sur
khac biét giira dinh nudc troi ctia thang 7 va 8 d6 1a muc d6 chi phéi ctia dong chay manh
hon so véi yéu t6 curl ing suat gio.

4. Két luan

- Khu vyc ven bd phia nam va ngoai khoi c6 hé s6 twong quan thuan cao giira chudi
bién dong ctia Gng suét gié va chi s6 nude troi. Khong co sy twong quan & khu vuc ven bo
phia béc.

- VI ¢6 tinh 6n dinh cao vao khoang thoi gian nudc trdi dat dinh & khu vuc ven bo phia
nam va ngoai khoi, cho thy OIV dong vai tro thi cap trong su bién dong cua nudc troi &
hai khu vuc nay. Ngoai ra, VI bat 6n & khu vuc ven bd phia bac cho biét OIV trong hoan
lwu cdu trac nho dong gop 10n dén bién dong nudc trdi & khu vuc nay.

- O khu vuc ngoai khoi, cudng d6 cta nude tréi phat trién cyuc dai khi cung ton tai hoan
luu nude xoay thuan (dong phén ky) va curl ing suét gid xody thuén.

- Nghién clru cin md rong phan tich bién dong nudc troi trong khoang thoi gian dai
hon, qua d6 déng gop co s& khoa hoc cho viéc phat trién mé hinh dy bao nudc trdi trong
tuong lai.

Pong gop cua tac gia: Xay dung y tuong nghién coru: T.D.T.,, BH.L; Xu ly so lidu:
T.D.T., T.B.N.; Viét ban thao bai bao: T.D.T., T.B.N.; Chinh sura bai bao: T.D.T.

Loi cam on: Bai bao hoan thanh nhd vao két qua ctia nhiém vy co so cho can bo tré Vién
Hai duong hoc (méd sé TXKHTE.17/23-23-01); va nhiém vu hop tac qudc té giira VAST va
IRD (mi s6 QTFR02.02/23-24). Nhém tac gia ciing xin duoc chan thanh cam on cic nha
khoa hoc phong thi nghiém LEGOS (Toulouse, CH Phap) da hd trg huéng dan sir dung mo
hinh trong qua trinh thuc hién nghién ctru. Tap thé tic gia trin trong cam on cac ¥ kién
dong gop quy bau cta cac phan bién, gop phan giup nhom tic gia hoan thién cong trinh
cong b ctia minh.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru ciia tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong co sy tranh chap lgi ich trong nhom tac gia.
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The role of ocean circulation and eddies on the variability of
South Central Vietnam upwelling

To Duy Thai'*, Trinh Bich Ngoc?, Bui Hong Long?®

! Insitute of Oceanography, Vietnam Academy of Science and Technology;
duythaito@gmail.com

2 University of Science and Technology of Hanoi, Vietnam Academy of Science and
Technology; trinh-bich.ngoc@usth.edu.vn

3Vietnam Marine Science and Technology Association; buihonglongion@gmail.com

Abstract: To evaluate the role of ocean circulation, ocean eddies, and intrinsic oceanic
variability (OIV, unpredictable variations caused by the motion of multiscale eddies) at
the meso to submeso-scales structures on the variability of South Central Vietnam
upwelling, this study used a high-resolution 3D hydrodynamic model SYMPHONIE (with
a resolution of 1km near the coast, linearly increasing to 4.5 km offshore, with 50 depth
layers using “vanishing quasi-sigma” coordinates), and Simultaneously performed an
ensemble 10 simulations with small-scale disturbance initial conditions of the lateral
boundary while keeping the surface atmospheric forcing conditions. The results show that
the upwelling intensity in the offshore area develops at its maximum when cyclonic
circulation and cyclonic wind stress curl coexist. Besides that, OIV plays a secondary role
in the upwelling variability along the southern and offshore areas, but makes a major
contribution to the instability of upwelling in the northern coastal area.

Keywords: 3D hydrodynamic model; Ocean circulation; Ocean eddies; Upwelling; South
Central Vietnam.
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Nghién ctru xay dung tap Atlat dia ly Thai Nguyén nham ho trg
viéc day hoc dia ly tai cac truwong hoc ¢ tinh Thai Nguyén
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4 Truong THPT Chuyén Thai Nguyén; quychuyentn@gmail.com
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Ban Bién tap nhan bai: 8/10/2023; Ngay phan bién xong: 9/11/2023; Ngay dang bai:
25/2/2024

Tém tat: Nghién ctru thanh lap tap Atlat day hoc dia 1y tinh Thai Nguyén c6 ¥ nghia quan
trong trong viéc cung cap kién thirc dia Iy mot cach truc quan nhét phuc vu qua trinh day
hoc Dia 1y & nha truong phd thong trén dia ban tinh Thai Nguyén. Bing cac phuong phap
st dung trong thanh tap Atlat dia Iy, hé thong cac ban do da duoc bién tap day du ve mat
ndi dung, hinh 4nh da dang, c6 tinh tham my cao, O 16 ban dd thanh phan bao gom cac
kién thirc lién quan dén dia ly ty nhién va dia ly kinh té - xa hoi, tir d6 hoc sinh c6 thé dé
dang tiép can ngudn kién thirc dia ly ctia tinh Thai Nguyén mot cach hiéu qua nhét, c6 nhimng
hiéu biét va danh gia ding vé tiém ning cac diéu kién ty nhién, tai nguyén thién nhién va
thuc trang kinh té - x4 hoi cua dja phwong minh, qua d6 gitp cac em dinh hudng nghé
nghiép, lao dong san xuat, gop phan xay dung qué huong giau dep.

T khéa: Atlat dia ly; Thai Nguyén; Dia ly dia phuong.

1. Mé diu

Atlat Pia ly tir 1au duoc xem |4 tai liéu rat quan trong va hitu ich cho cac em hoc sinh ¢
nha trudng phd théng. Nho sy da dang trong cach thuc trinh bay thong qua hé thdng cac ban
dd, hinh v&, bang biéu, tranh anh theo huéng truc quan sinh dong, hoc sinh cé thé khai thac
ngudn kién thirc dia ly mot cach himg tha dudi sy huéng dan khoa hoc cua gido vién, tir do
gitip cac em linh hoi kién thic dia ly dé& dang va hiéu qua nhat ma khong phai ghi nho mot
cach may mac theo 16i hoc truyén thdng trude day.

Thuec té hién nay tai cac nha trudng phé thdng, viéc day hoc dia Iy van chi yéu theo céch
hoc truyén thong, gido vién dong vai tro lam trung tam va giang day céc kién thic dia ly cho
cac em hoc sinh theo cach thu dong, it st dung Atlat trong qua trinh day hoc, viéc chuyén tai
kién thuc tir sach giao khoa phé bién theo kénh chix, chwa coi trong tim quan trong cua tap
Atlat dia Iy khién ngudi hoc chua biét hoic chwa c6 phuong phép khai thac ngudn kién thuc
nay tdi wu, dan t6i hiéu qua day hoc dia ly ¢ nha truong phé thong chua cao.

Tap Atlat dia ly két hop vai Sach gido khoa dia ly cung cap ngudn kién thirc da dang, hé
thong hoa cac kién thuc, ho tro déc luc cho viée doi méi phuong phap day hoc dia Iy ¢ nha
truong pho thong. Atlat Dia ly nhu cudn sach thir hai gitip cac em hoc sinh tién loi trong khai
thac ngudn théng mot cach téng hop, logic phuc vu qua trinh hoc tap mot cach khoa hoc. Do
do, Atlat dia ly la cudn tai liéu khong thé thiéu trong giang day va hoc tap dia ly ¢ nha trudng
phd théng trong béi can d6i mai phuong phép day hoc hién nay.
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Trong qué trinh nghién ciru tdng quan, nhém nghién ciu nhan thay hién nay hau hét cac
Atlat dia ly trén thé gi6i va trong nuéc da dugc xay dung tir 1au dé phuc vu cac muc dich va
nhu cau khac nhau cua doi séng. Tuy nhién, dé xay dung mét tap Atlat dia ly bao gdm day
du cac khia canh vé dia ly tu nhién, tai nguyén thién nhién va dia ly kinh té - x4 hoi cho linh
vuc day hoc dia ly dia phuong van dang con 13 van dé thiéu hut. Bac biét, tai Viét Nam cong
tac giang day déi vai bo mon dia ly dia phuong dugc phan bé trong ca chwong trinh THCS
va THPT dang thiéu hé thong tap Atlat dia ly dé hd tro viéc day hoc mon dia ly khién giéo
vién gap rat nhiéu kho khan trong viéc chuyen tai kién thirc chuy@n mén thanh nhiing théng
tin c6 dong, suc tich va bién tap bai giang nhim dap wng Muc tiéu d6i méi phuong phéap day
hoc dia ly trong nha truong pho théng khi giang day c4c van dé dia 1y dia phuong. Duéi day
la mot s6 tong quan vé nghién ciru ma nhém tac gia da thyc hién phuc vu muc dich cua nghién
ciru nay:

Ngién ciru [1] vé “Tam quan trong cta ban do va ki nang sir dung ban d6 nhu 1a cong cu
quan trong nhat cia nha dia ly”. Ban do gilp hoc sinh tiép can cac ¥ tuong dia ly va phat
trién tu duy khong gian. Pa phan hoc sinh hoc tét nhat khi ho dugc truy cap dit liéu va théng
tin dugc trinh bay truc quan. Theo nghién ciru [2] vé& “Tam quan trong cua Atlat dia ly thé
gidi trong qué trinh day hoc” khi tién hanh khao sat hon 600 gido vién dia ly véi cau hoi vé
tap ban d6 thé gigi &p dung trong trudng hoc, mot phan khdng thé thiéu cua gido duc dia ly.
Nghién ctru da chi ra tam quan trong va tan suat st dung tap ban d6, xac dinh cac tap ban d6
trong trudng hoc duoc sir dung thudng xuyén nhat va xac dinh loai nhiém vu duoc giai quyét
bang tap ban d6 va cac thiét bi hd trg giang day bd sung duoc st dung trong qua trinh day
hoc. Nghién ctru ciing chi ra nhitng giao vién cé kinh nghiém la nhitng nguoi thuong xuyén
st dung ban d6 trong day hoc hon 14 gido vién it kinh nghiém. Ban d la cong cu day hoc
hitu ich va mang lai nhiéu thanh tuu trong viéc chuyén tai kién thirc dén ngudi hoc.

Nghién cau [3] cho rang: Atlat dién tir 1a sang kién doi méi trong day hoc dia ly ¢ nha
truong phé théng va ban do dién tir 1a can thiét trong hoc tap dia ly cia gi4o vién va hoc sinh
tai nha truong phd thong. Viéc sir dung tap ban d6 dién tir trong trudng hoc gilp néng cao
dang ké khia canh hoat dong dio tao, hoc sinh tiép thu cac phuong phép lam viéc méi trong
d6 c6 nhitng dac dlem cua phuong phap khoa hoc hién dai vé dia ly. Trong nghién ctu [4]
cling dua ra cai nhin tong quan vé dia ly ¢ truong trung hoc, dic biét tap trung vao vi tri cua
no trong chuong trinh giang day ¢ nha truong, trinh d6 cta gido vién dia ly, phwong phap su
pham, thiét bi day hoc théng qua hé théng hinh dnh nhu ban d6 déng vai tro quan trong.

Bén canh do, nghién ctiu [5] di nghién ctu vé viée thuc day mot khudn kho dé mo ta
chwong trinh giang day dia ly truong hoc trén toan thé gisi. TAc gia di so sanh ch1r0’ng trinh
giang day khac nhau trén khap thé gigi. Thong qua viéc cac tai liéu gido trinh va phong van
cac nha nghién ctru chuong trinh dia Iy dé danh gia chuong trinh dia ly phd hop dé giang
day, phuong phap giang day, tlep can va tham chi ca chuyén moén cua glao vién cua 55 qudc
gia. Mot nghién cau khac [6] vé “Panh gia k¥ thuat sir dung ban db trong day hoc ¢ nha
truong phd thong ¢ Nigeria” c6 chi ra cach thirc danh gia giup hoc sinh cai thién dugc cach
hiéu chinh phéc thao ban d6 trong qué trinh hoc tap. Nghién cau [7] vé “Day hoc dia ly qua
hé thong thong tin dia ly (GIS)”. Nghlen ctru cho rang giao vién dia ly ¢ thé phat trién tai
lieu hodc xt ly dir liéu nhat dinh bang nhiéu k§ thuat khac nhau (anh vé tinh, anh khéng gian)
khi sir dung GIS. Bang cach nay, gi4o vién da phat trién dugc ngudn dit liéu va thdng tin cho
hoc sinh caa minh, ddng thoi gilp sinh vién st dung thiét bj hiru ich trong qua trinh gido duc
lau dai. Nghién cau [8] vé “Giéo duc qua ban d6” cho thay tré em ngay nay gioi xac dinh vi
tri cac chau luc, ngudi hoc ¢d thé phat trién dugc tu duy vé hinh anh vé thé gidi.

Trong nghién ctiu [9] cho két qua la hé thdng gido duc hién nay da thay ddi, noi dung
giao duc dugc cap nhat, cach tiép can maéi, cong nghé GIS trong truong hoc da xuét hién.
Nghién ctu néu ra tam gquan trong cua cong ngh¢ may tinh trong hé théng giao duc, bao gom
tinh hiéu qua va su can thiét caa viéc sir dung céng nghé thong tin dia ly va ching minh sy
lién quan cua viéc st dung cdng nghé thong tin dia ly trong day hoc dia ly. Theo nghién ctu
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[10], viéc ting dung cong nghé khong gian dia 1y vao chuong trinh day hoc d hd tro cai thién
kién thuc va ky nang co ban cua hoc sinh. Tuy nhién, nha truong van con thiéu co sé vat chat
nhu trang bi phan mém GIS trong phong thi nghiém may tinh va gido vién dia ly van con it
kinh nghiém trong kha ning sir dung cong nghé nay. Vi vdy, viéc tng dung con gip nhiéu
kho khan.

O Viét Nam, “Tap ban db thé gigi va cac chau luc” [11] d4 trai qua nhiéu 1an chinh stra
va tai ban. Noi dung tap ban d6 duoc xay dung phu hop véi ndi dung Dia ly 16p 7, 16p 11,
Tap ban dd cung cap nhing ban dd ty nhién caa thé giéi va cac chau luc. Mot 4n pham noi
tiéng khéc phai ké dén d6 1a “Tap Atlat dia ly Viét Nam” 1a tai liéu khong thé thiéu trong day
hoc dia ly ¢ nha truong phd thong [12]. Toan tap Atlat bao gom 24 trang vei 3 phan (1) Phan
mé dau gom 3 trang trinh bay cac ki hi¢u chung, hanh chinh; (2) Phan tu nhién gom 7 trang
dé cap. dén hinh thé, dia chat khoang san, khi hau, dat thuc vat va dong vat, cac mién tu nhién;
(3) Phan dan cu, kinh té gém 13 trang trinh bay vé dan sé, dan toc, ndng nghiép chung, ndng
nghi¢p nganh, lam nghiép va ngu nghiép, cong nghiép chung, cdng nghi¢p nganh, giao thong,
thuong mai, du lich, vung kinh té Bic Bo, ving kinh té Bac Trung Bo, ving kinh té Nam
Trung B9, ving kinh t& Nam B6.

Theo nghién ctu [13], van dé khai thac kién thtc trong Atlas dia ly Viét Nam phuc vu
giang day va hoc tap & 16p 12 cho rang viéc sir dung ban do giéo khoa néi chung va sir dung
Atlat n6i riéng 1a sir dung kién thiic ban do, trén tinh than d6i méi phuong phéap day hoc theo
hudng tich cuc hién nay, viéc hudng din hoc sinh biét sir dung Atlat dia ly dé khai théc kién
thire 12 van dé cap thiét. Nam 2022, nghién cau [14] trong khudn kho dé tai cap thanh phé
Ha Noi véi tiéu dé “Nghién ctiru xay dung va sir dung cac ban do giéo khoa caa thanh phd
Ha Noi trong day hoc dia 1y dia phuong ¢ trudng pho thong theo dinh hudng phaét trién ning
lyc ngudi hoc”. Trong dé tai nay, nhom tac gia da phan chia cac cip hoc va xay dung céc
Atlat twong tng cho tung cap: tiéu hoc, trung hoc co sd, trung hoc phd thdng véi tong cong
21 ban db cho cac cap hoc tir tiéu hoc, trung hoc co sé va Trung hoc phd thong.

Ciing ndm 2022, tac gia [15] da thuc hién nghién cau vé “Hanh trang kién thic ban do
cua hoc sinh 16p 6, trung hoc co s¢ trong chuong trinh dia ly dinh huéng phat trién nang luc
hoc sinh - thyuc trang va giai phap”. Trong d6 tac gia nghién ctru kién thirc ban d6 cua cac 16p
6 va phan tich, danh gia cac uu, nhugc diém cia 06 bai dau trong chuong ban do cua lop 6
cii, dong thoi di sdu nghién ciru cau trdc kién thirc ban dd trong 05 bai dau cia Chuong trinh
Pia ly 6 mai; nghién ciru céc khai niém va cach sap xép thi tu trude sau dé thdy mirc d6 hop
ly va chua hop ly; dong thoi kién nghi sira doi cac khai niém sai nhu “Ban d6 hanh chinh
Viét Nam”, cach biéu hién sai trén ban @b hanh chinh va ban d6 Viét Nam trong Pong Nam
A; cach dién giai kién thic bién dang trén ban db cho hop ly hon, giup hoc sinh nam chic
kién thtre “gdc”, hinh thanh hé thdng kién thirc ban d6 chuan muc, phuc vu tét chuong trinh
cai cach giao duc.

Nghién ctu [16] vé viéc “Bo sung mot sé ki thuat giang day trong chuong trinh dia ly
l6p 12 dugc phét trién thong qua Atlas Dia ly Viét Nam” nhu phan tich, tong hop cac dac
diém dia ly trén ban d6, thiét 1ap méi quan hé khong gian cua cac dbi tuong dia ly, so sanh
cac ddi twong dia ly, suy luan va giai thich céc van dé khong gian dia ly. Hién nay rat nhiéu
tinh, thanh da bién soan dugc tai liéu dia Iy dia phuong nhu Ha Noi, Ha Tay, Hai Duong,
Quang Ninh, Thai Nguyén... Pay 1a mot ¢b gang rét I6n cia cac S¢ Gido duc va Dao tao.
Day hoc cac chuong trinh dia Iy néi chung va chuong trinh dia ly dia phuong néi riéng néu
chi ¢6 tai liéu gido khoa thi chwa dat hiéu qua cao, ma can phai c6 day du cac thé loai ban d6
gigo khoa dé sir dung phéi hop vai tai liéu viét thi viec hinh thanh kién the dia Iy dia phuong
mai hoan chinh [17].

Nam 2021, Uy ban nhan dan Tinh Thai Nguyén phdi hop véi S& Giéo duc va Dao tao
tinh Thai Nguyén dé xuat viéc xay dung noi dung chuong trinh gido duc dia 1y dia phuong &
cap THPT. Tai liéu thi diém chwong trinh Gio duc dia Iy dia phwong méi nhat, &p dung voi
chuong trinh 16p 10 da dugc hoan thanh vao nam 2021 [18]. Trén co s& do, ngay 23 thang 3
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nam 2021, UBND tinh Thai Nguyén ban hanh Quyét dinh s6 839/QD-UBND vé “Khung
chuong trinh gido duc dia phuong cip Trung hoc s& va Trung hoc phd théng tinh Thai
Nguyeén” véi muc tiéu cung c4p cho hoc sinh nhitng ndi dung co ban vé vin hoéa, lich st, kinh
té, x4 hoi, moi treong va husng nghiép cua tinh Thai Nguyén; Hinh thanh va phat trién cac
pham chit chii yéu, cac ning luc cbt 161 va ning lyc dic thu trong chuong trinh gido duc pho
thdng téng thé, gitp hoc sinh c6 kha niang tu dinh hudng nghe nghiép, thich tng cudce song;
Gan giao duc trong nha truong vei cong dong dia phuong; gin kién thirc da hoc véi nhiing
van dé dat ra caa tinh Thai Nguyén va cong dong noi hoc sinh dang sinh séng [19].

Nam 2022, Uy ban nhan dan tinh Thai Nguyén ban hanh “Béo céo quy hoach tinh Tha|
Nguyén thoi ky 2021-2030, tim nhin dén nim 2050, trong d6 c6 nhiéu cac ban d6 vé tu
nhién va kinh té - xa hoi tinh Thai Nguyén, ddy duoc xem 1a ngudn tai liéu quan trong cho
nhém nghién ctu trong viéc ké thira ngudn dit liéu dé thanh 1ap hé théng ban d6 trong tap
Atlat dia ly tinh Thai Nguyén [20].

V& ngudn dix liéu hién nay cho viéc khai thac dé thanh 1ap tap Atlat dia ly néi chung va
Atlat dia ly dia phuong ndi riéng d6 1a Viét Nam da xay dung h¢ théng Cong dir liu quéc
gia nham cung cap tat ca cac thong tin, sb liéu co ban lién quan dén tat ca cac linh vuc (kinh
té, X hoi, tai nguyén, moi truong). Cac nguon dir liéu nay duoc thiét ké duéi cac dinh dang
bang biéu excel, csv nén rat dé dang dé két ndi véi co so dir lieu khong gian quéc gia [21].
Bén canh do, Téng cuc thong ké Viét Nam cung cap va luu trit, quan ly cac s6 liéu thong ké
vé6i da dang cac noi dung, bao gom: (1) Céc sb liéu vé ty nhién nhu nhiét do, luong mua,
muc nudc Cac song. v.v; (2) Cac s6 ligu vé dan cu - lao dong ; (3) Céc s6 liéu kinh té - xa hoi
(cac nganh ndng nghi¢p, cdng nghiép, giao thong, thuong mai, gido duc,...[22]. Tai mdi dia
phuong cac s liéu vé tu nhién, kinh té, xa hoi va méi truong thuong xuyén dugc cap nhat
va tap hop trong “Nién giam thong ké” ctia cap tinh va cap huyén. Day 1a co sé dir liéu chinh
théng, dang tin cdy, dugc théng ké bai cac ban nganh cua dia phuong.

2. Dir liéu sir dung va phwong phap nghién ciru
2.1. Gidi thiéu vé dai ban nghién civu

Thai Nguyén la mot tinh thudc vung Trung du va Mién nui phia Bac tiép giap voi thu
d6 Ha Noi va 1a tinh nam trong Ving Thu d6. Thai Nguyén co nhiéu tiém nang, 1o1 thé dé
dam nhiém vai tro 1a mot trung tdm kinh té - xa hoi 16n cta vung Trung du va Mién niii phia
Bic. Tinh Thai Nguyén c6 vi tri rat thuan loi vé giao thong: Tir trung tAm thanh phd Thai
Nguyén di san bay qudc té Noi Bai 50 km; cach bién gidi Trung Qudc (theo huéng Lao Cai
khoang 215 km, Lang Son khoang 170 km, Cao Bang khoang 200 km); cach trung tm Ha
Noi 75 km; cach cang Hai Phong 200 km va Quang Ninh 180 km. Théi Nguyén la dlem glao
cét cua cac tuyén qudc 10: QL3 ndi Ha Noi - Bic Kan - cira khiu Viét - Trung; ket nbi voi
cao téc Ha Noi - Lao Cai; QL1B ndi Lang Son - ctra khau Viét - Trung; QL37 ndi Quang
Ninh - Bic Giang - Thai Nguyen Tuyén Quang - Phu Tho - Son La. Thai Nguyén l1a mét
trong nhiing trung tam kinh té, van hoa, xa hoi cia ving Trung du va Mién ndii phia Bic va
1a cira ng6 giao luu kinh té, van hoa - x@ hoi gitra vung Trung du va Mién nui phia Bic voi
vung Dong bang song Hong; 1a ¢au mdi giao thong noi thu d6 Ha Noi voi cac tinh Trung du
va Mién nui phia Béc, c¢6 vi tri quan trong vé qudc phong - an ninh, 1a “la chan” bao vé cho
thu d6 Ha N§i. Trudc day va hién nay, tinh Thai Nguyén 1a mdt trung tam dao tao 16n quéc
gia; c6 bénh vién Trung wong Thai Nguyén, dong thoi ciing 14 trung tim cong nghiép co khi
luyén kim 16n cta ca nudce [20].

2.2. Dit liéu sk dung

Thanh lap tap Atlat dia Iy bao gom dit liéu dia 1y tu nhién va dia Iy kinh té - x4 hoi duoc
nhom tac gid nghién ctru va st dung céac so liu dau vao nhu sau:
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- Dit liéu dia ly tu nhién: dia hinh, khi hau, dét dai, song ngoi, khoang san, ring, sinh
vat. Cac dit liéu ndy duogc thu thap tir cac s6 nganh va cuc thong ké tinh Thai Nguyén.

- Dit lidu dia 1y kinh té - x4 hoi: dan cu va ngudn lao dong, d6 thi, cong nghiép, nong
nghi¢p, giao thong van tai, du lich, thwong mai, y té - gido duc. Cac dir liéu nay dugc thu
thap tir cac s¢ nganh va cyc thong ké tinh Thai Nguyén.

Cac dir li¢u cho thanh thanh 1ap tap Atlat dia 1y tinh Thai Nguyén co ban dugc cap nhat
dén nam 2020.

2.3. Phuong phap nghién curu

- Phuong phép ké thira, thu thap tai liéu: Phuong phap nay duogc sir dung trong nghién
ctru ngay tu giai doan dau cua quy trinh thyc hién, trén co s& cac tai liu thu thap dugc, nhom
nghién ctru da tién hanh phan tich tong hop nhitng ddi twong c6 thé ké thira va cac dir liéu
xem xét dé bién tap mai. Nhitng dir liéu ké thira cha yéu lién quan dén cac yéu t6 nén dia ly
nhu 16p dir lidu vé thuy vin, giao thong, dia hinh.... Tuy nhién, cic 16p thong tin nay hién
dugc bién tap dé phuc vu muc dich xay dung Atlat day hoc, phu hop véi chuong trinh gido
duc pho thong 2018, tryc quan hoa cac so liéu vé tu nhién va kinh té - x4 hoi théng qua cac
biéu d0, so d6, md hinh minh hoa dé cung cip phwong tién day hoc mot cach truc quan nhat
cho cac em hoc sinh va cho gido vién trong qua trinh day hoc.

- Phuong phap dleu tra, khao sat thu thap so liéu: Phuong phap nay duoc st dung dé tlen
hanh thu thap céc s6 liéu, tai liu tir cac s ban nganh nham cung cap ngudn co so dit lidu vé
diéu kién tu nhién, kinh té - xa hoi cta tinh Thai Nguyén phuc vu cho viéc thanh 1ap cac ban
d6 phuc vu qua trinh day hoc dia Iy dia phuong tai tinh Thai Nguyén.

- Phuong phép phan tich, téng hop tai liéu: Céc s6 liéu, tai liéu sau khi thu thap duoc
nhom nghién ctru phan tich va téng hop lai theo muc dich st dung dé phuc vu xay dung tap
Atlat ty nhién va kinh té- xa hoi tinh Thai Nguyén.

- Phuong phap h¢ thng thong tin dia 1y GIS: Phuong phap GIS 1a phuong phap c6 thé
hién thi nhiéu loai dit liéu khac nhau trén mot ban dd, cung cap thong tin rd hon vé cac mod
hinh khong gian. Bang viéc str dung GIS hé thdng thong tin dit lidu c6 thé dugc hién thi dé
nhan dién, so sanh, dbi chleu 'Viéc dua thong tin vao GIS got 1a thu thap dir liéu. Dir liéu
duogc dinh dang k¥ thuét sb, giébng nhu hau hét cac bang va hinh anh vé tinh chup lai duoc tai
1én GIS mét cach don gian, tuy nhién trudc d6 ban dd phai duge quét hodc chuyén doi sang
dinh dang k¥ thuat s6. Hai dinh dang t¢p GIS la Raster va Vector. Binh dang Raster 1a ludi
0 hodc pixel, cac dinh dang Raster rat hiru ich dé luu trir dit liéu GIS v6i cac duong bién gidi
chic chan. Trong nghién ctru, phuong phap ndy duoc nhom tic gia st dung trong viéc xay
dung co so dit liéu va dua cac dit lidu thanh ban db dé thanh 1ap hé thong tap Atlat phuc vu
day hoc dia Iy ¢ nha truong phd thong tinh Thai Nguyén.

3. Két qua va thao luin

Tir cac phuong phap nghién ctru duoc dé cap & trén, nhom nghién ciru thue hién cac
budc dé tién hanh bién tap hé thong ban dd Atlat dia 1y tinh Thai Nguyén, bao gdm 16 ban
dd chinh tr dja 1y ty nhién va dia ly kinh té - x3 hoi nham phuc vu myc dich day va hoc dia
1y & nha trudng phd théng nhu sau: Ban db hanh chinh, Ban d6 dia hinh, Ban d6 khi hau
(mua, nhiét d6), Ban do tai nguyén rimg, Ban d6 hién trang sir dung dt, Ban d6 khoang san,
Ban d6 sinh vat, Ban do dan cu va ngudn lao .dong, Ban d6 d6 thi, Ban d6 hién trang nong
nghiép, Ban d6 hién trang cong nghiép, Ban d6 hién trang giao thong vén tai, Ban do du lich,
Ban d6 thuong mai, Ban d6 y té giao duc.
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BAN DO HANH CHINH TINH THAI NGUYEN BAN DO DIA HINH TINH THAINGUYEN
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4. Két luan

32

Két qua nghién ctru cta nhom tac gia d6 1a da thuoc hién bién tap dugc hé théng tap
Atlat dia li phuc vu myc dich day hoc ¢ nha truong pho thong trén dia ban tinh Thai Nguyén.
Bén canh d6, két qua nghién ctru con gbp phan mang lai nhiing y nghia Ve mat kinh té, xa
hoi va moéi truong do la: (1) Vé mit kinh té, gop phan tao ra loi ich kinh té khi dugc chuan
héa vé& muc dich st dung, dugc sy ung hd cua cac don vi quan ly trong tinh dé mang ra thi
truong; (2) Vé mit xa hoi, giap nang cao kién thirc dia ly dia phuong cho dbi trong day va
hoc trong nha truong phd théng, tir d6 nang cao kién thirc cong dong vé linh vuc dia ly dia
phuong; (3) V& mat moi truong, két qua nghién ciru cua nhom tac gia chu yéu tac dong dén
mdi truong day hoc ¢ nha trudng phd thong, qua dé giup hoc sinh nim bét duoc thyc trang
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cac diéu kién ty nhién va kinh t€ - xa hoi ctua dia phuong minh, tr do6 c6 y thirc hon trong
vi€c bdo v¢ mai truong, thém yéu qué huong va tich cuc tham gia cong tac bao v€ moi truong.

Dong gop cia tac gia: Xay dung ¥ tuong nghién ciu: N.T.L., L.T.Q.; Lua chon phuong phap
nghién ctru: N.-T.L., N. B.T.; Xtr ly s0 liéu: N.-T.T.H.; Thanh lap ban do: N.T.L., NB.T., TD.V,;
Phan tich két qua: N.T.L., T.D.V; Viét ban thao bai bao: N.T.L., L.T.Q., T.D.V.; Chinh stra bai bao:
N.T.L.

Loi cam on: Nghién ctru nay dugc thyc hién dudi sy tai trg cia dé tai nghién ctru khoa hoc cép
tinh, ma s6 DT/XH/18/2021.

Loi cam doan: Tép thé tic gia cam doan bai béo ndy 14 cong trinh nghién ctru ctia tap thé tac gia,
chua dugc cong bo & dau, khong dugce sao chép tir nhitng nghién ctru trude day; khong co su tranh
chap loi ich trong nhom tac gia.
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Research to establish the geographic Atlas in teaching in teaching
to support geography teaching at schools in Thai Nguyen
province

Nguyen Thi Lieu'*, Nguyen Dang Tien?, Tran Duc Van?, Le Thi Quy*, Nguyen Thi
Thu Hien®

L Institute of Hydrology and Meteorology Science and Climate Change (IMHEN);
lieuminh2011@gmail.com

2 Saodo University; dangtien.dhsd@gmail.com

% Thai Nguyen University of Education; vantd@tnue.edu.vn

4 Thai Nguyen Specialized Higt School; quychuyentn@gmail.com

® Hanoi National University of Education; hienntt@hnue.edu.vn

Abstract: Research to establish the Geographic Atlas plays an important role in geography
teaching. It provides geographical knowledge in the most intuitive way to serve Geography
teaching in high schools in Thai Nguyen province. By using the methods to create the
Geographic Atlas, the map system has been fully developed in terms of content, diverse
images, and aesthetics, including 16 component maps associated with natural geography
and socio-economic geography knowledge. Students can easily access geographical
knowledge in the most effective way from the established map system. From that, students
have a correct understanding and assessment of the potential of natural conditions, natural
resources, and the socio-economic situation in their locality, thereby helping students orient
careers and productive labor, contributing to building a rich and beautiful homeland.

Keywords: Geographic Atlas; Thai Nguyen; Local geography.
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Bai bdo khoa hoc
Nang cao hiéu qua danh gia phu duwong nwéc ho Thac Ba sir
dung anh vé tinh Sentinel-3B va Co-kriging

Nguyén Thién Phwong Théio!, Pham Quang Vinh?*, Nguyén Trung Hiu?, Tran Thj
Hién®, Nguyén Thi Thu Ha'*

1 Khoa Dia chit, Truong DPai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi;
nguyenthienphuongthao_t57@hus.edu.vn; nguyentrunghau_t64@hus.edu.vn;
hantt_kdc@vnu.edu.vn

2 Vién Dia ly, Vién Han 1am Khoa hoc va Cong nghé Viét Nam; pqvinh@ig.vast.vn

% Khoa Dia tin hoc, Pai hoc Thanh Céng, Pai Loan; p66127059@gs.ncku.edu.tw

*Téc gia lién h¢: pqvinh@ig.vast.vn; hantt_kdc@vnu.edu.vn; Tel.: +84-2435587062

Ban Bién tidp nhan bai: 9/10/2023; Ngay phan bi¢n xong: 10/11/2023; Ngay dang bai:
25/2/2024

Tém tat: Md hinh hoa chinh xac sy phan bd trong khong gian cta chi sé dinh dudng TSI
(trophic state index) 1a m¢t budc quan trong trong danh gid hién trang pht dudng nude ho,
gitip kiém soat 6 nhiém hiéu qua. Nghién ciru nay nham xac dinh phuong phap phan tich
khong gian va dir liéu hd tro dé ting cudng do chinh xac trong md hinh héa su phan bd
trong khéng gian cua TSI, tir d6 t6i wu hoa viéc danh gia hién trang pht dudng hd Thac
Ba. Dua vao sd liéu do ham lugng cholorophyll-a (Chla), d6 trong cua nude (SD) tai 50
diém trén hd va anh vé tinh Sentinel-3B (S3B) chup ddong thdi vao ngay 16/12/2022,
chung t6i d3 xac dinh duoc hai thong sé o va B tir anh co tuong quan cao voi TSI thuc té
(r = 0,79 va 0,70) dung d¢ cai thién d¢ chinh x4c ciia mo hinh co-kriging trong wéc tinh
TSI trén khong gian mat h6 (R? tir 0,43 thanh 0,83; RMSE tir 1,69 thanh 1,23). Két qua
cho thay nuéc ho Thac Ba dang ¢ muc dinh dudng trung binh chuyén sang phii dudng va
¢6 sy thay doi theo khong gian phu thudc vao cac hoat _dong nhén sinh trén va ven hd.
Théng qua nghién ciru, anh S3B duoc minh ching cé tiém niang cao trong viéc danh gia
chat lugng nudc & cac hé chita 6 dién tich 16n nhu hd Thac Ba.

Tir khéa: M6 hinh hoa; Phu dudng; H Théac Ba; Sentinel-3B; TSI.

1. Giéi thi¢u

Hién twong phu dudng duoc coi 1a mot van dé 6 nhiém phd bién vai cac hd va hd chira
tir gitta thé ky 20. Cac cudc diéu tra cho thdy 54% cac hd nudc & chau A xuét hién hién
tugng pht dudng, ¢ chau Au 13 53%, Bic My 1a 48%, Nam My 1a 41% va & chau Phi 1a
28% [1]. Hién tuong nay bit ngudn tir sy du thira cac chit dinh dudng do cic ngudn chat
thai tor xung quanh hd dan dén su phat trién qua muc cua cac loai tdo, rong réu, vi tao...
lam mat cén bang sinh hoc nudc, tham chi 1am cho hé sinh thai trong hd bi nhiém doc gay
ra hién tuong ca chét hang loat. Thém vao do6, hién tuong phi dudng keo theo qua trinh
lang dong tram tich va cac chat 6 nhiém trong ho 1am cho ho nong dan theo thoi gian, thay
ddi mau cta nudce, lam cho nudc c6 mui hdi thdi, khién hé thong hd khong thé thuc hién
dugc cac chirc nang cta minh, dong thoi ciing gdy 6 nhiém ngudn nude ngam. Do vay, dé
c6 thé kip thoi bao vé hé sinh thai cac hd, viéc danh gia, giam sat va du bao nhanh bién
dong chét luong nudce, dic bi¢t 1a sy phu dudng cia nude hd 1a vo cung can thiét, c6 v
nghia dic biét trong viéc quan Iy méi trudng hd va ho chira.
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Trén thé gidi, trang thai dinh dudng ciia hd dd dugc xac dinh bang cach sir dung cac
chi s6 khac nhau [2-3], phd bién nhat trong sd d6 1a chi sd trang thai dinh dudng TSI
(trophic state index), dugc phat trién bai Carlson [4] do cac thong s6 dé tinh toan TSI tuong
dbi d& xac dinh va phan anh day du cac khia canh da dang vé mirc do phu dudng cua hé [5].
TSI do Carlson dé xuat duogc tinh toan tir mot hodc ba thong sb chinh, gdbm ham luong
Chlorophyll-a (Chla), tong phét pho (TP) va d6 sau Secchi (SD). Thong thuong, gia tri TSI
nam trong khoang tir 0 dén 100 va c6 thé dugc phan loai thanh bén cip do dinh dudng la:
nghéo dinh dudng, dinh dudng trung binh, phu dudng va siéu pha dudng [6].

Ho Théac Ba - mot trong ba ho nuéc nhan tao 16n nhat Viét Nam, dwoc hinh thanh trong
qua trinh xay dung Nha mady thuy dién Thac Ba, tinh Yén Bai. Hb Thac Ba dong mot vai
trd quan trong trong doi sdng kinh té, xa hoi cta tinh Yén Bai noi riéng va dong bang Bic
B0 ndi chung. Bén canh viéc dong gop mot ty 1¢ rat 16n vao tong luong dién quoc gia thi ho
Thac Ba con 14 ngudn cip nude chinh cho cic hoat dong nudi trong thily san, san xuit nong
nghiép, cong nghiép va tudi tiéu cia vung. Dac biét, d6i voi tinh Yén Bai, hd Thac Ba con
1a nguén cung cép nudc sinh hoat quan trong cho ngudi dan dia phuong. Tuy nhién, trong
nhitng nam gan ddy, viéc khai thac dat rimg dau ngudn, nudi trong thuy san trong long ho,
khai thac khoang san trong luu vuc da c6 nhimg tac dong truc tlep va gian tlep dén chat
lwgng moi truong nuoce ho [7]. Mot vai nghién ctru gan day cho thdy, tan suat xuat hién no
hoa cua vi khuan lam tai cac hd chtra nuéc cua Viét Nam rat cao [8]. Chinh vi vay, viéc
kiém soat va giam sat suy thoai chit luong nudc ho dang la mot van dé cip thiét duoc dat
ra nham bao vé moi trudng, dam bao an ninh ngudn nudce cip cho sinh hoat va nudi tréng
thuy san.

Véi dién tich mat nude rong (khoang 234 km?) [9], do sau tdi da twong dbi 16 (trung
binh 1a 42 m) [10], viéc quan tric va giam sat mire do phu dudng cia hé thuong xuyén
bang phuong phap truyén thong gay ton kém rat 16n vé thoi gian va kinh phi cho viéc do
dac, thu thép va phan tich mau. Thuc té rat nhiéu vung nudc cua hd rat kho t1ep can dé tién
hanh cac do dac can thiét. Trong khi d6, trén thé gidi, viéc st dung dir liéu anh vé tinh dé
danh gia va theo doi mtrc d6 phu dudng cua hd 1a mot trong nhiing Gmg dung kha thi va day
htra hen [11-12] giiip vuot qua nhimg thach thirc cua phuong phap khao sat truyén thong
Cung v6i sy phat trlen ctia cong nghé vii tru, cong ngh¢ v¢ tinh, chu ky cua vé tinh mién phi
nhu Sentinel 3 (bao gdm ca Sentinel 3A va Sentinel 3B) c6 thé giam sat hang ngay di tao ra
co hoi tuyét voi dé giam sat cac qua trinh thily sinh, giup cho viéc giam sat pha dudng tré
nén thuan loi hon. Tan dung kinh nghiém cta thé gidi va hiéu qua cua cong ngh¢ dia khong
gian trong giam sat tai nguyén moi truong, nghién cliru ndy nham tim kiém giai phép gitp
danh gia mot cach day du nhat hién trang phu dudng nude ho Théc Ba tai thoi diém khao
sat ngay 16/12/2022 trong bdi canh c6 sé lwong diém quan tric trén hd giéi han (50 diém).
Dé thyuc hién diéu do, nghién ctru hudéng dén xac dinh duoc cac thong s6 bd trg tir anh vé
tinh S3B chup mat hd cliing ngay khao sat dé nang cao d6 chinh xac cila viée udc tinh chi sO
TSI trong khong gian cua mé hinh co-kriging. Két qua nghién ciru s& cung cap cac thong
tin va bang chimg khoa hoc can thiét cho viéc giam sat nhanh hién trang phti dudng, quan
Iy moi truong nude va hé sinh thai hd Thac Ba hidu qua.

2. Dir liéu va phwong phap nghién ciru

2.1. Phirong phdp do dac va xdc dinh cdc thong sé

Qua trinh thu thip méiu nudc va do SD ¢ cac diém khao sat duoc tién hanh vao ngay
16/12/2022 bang ca-nd. Tong sd 50 s6 lidu do tir cac diém khao sat trén ho (thoi gian do tir
7:30 dén 16:30, phan bd nhu trong Hinh 1) duoc thu thap cing ngay véi vé tinh S3B chup
anh ving nghién ctru. Trong d6, SD duoc do bang dia Secchi (Model 58-B10) c6 duong
kinh 20 cm cta hing Wlidco (Hoa K¥) theo phuong phap Lind [13]. Tai mdi diém do, miu
nude duge thu thap trén mat nude (0-30 cm) va duge phan tich dé xac dinh Chla bang
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phuong phéap do phd theo TCVN 6662:2000 [14] sir dung may quang phd tir ngoai kha kién
UV-VIS Hach DR6000 (Hoa Ky).
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Hinh 1. Vi tri hd Thac Ba va vi tri cac diém lay mau.
2.2. Phuwong phap danh gia murc do phu duong

Mirc d6 pht dudng cia hd duoc danh gia dya vao chi sd TSI. Gia tri TSI duoc x4c dinh
la gia tri trung binh cong cua cac chi s6 don tinh toan tir Chla (TSIchia) Va SD (TSlsp) theo
cong thirc dugc don gian hoa boi [6] nhu sau:

TSIepa = 9,81 X In(Chla) + 30,6 1)
TSIgp = 60 — 14,4 x In(SD) )
TSI = (TSlIgpia + TSIsp)/2 ©)

Trong d6 don vi cua Chla la pg/L, SD 1a m, va TSIchia, TSlsp, TSI 1a céc dai lugng
khong thtr nguyén. Dua vao gia tri TSI, trang thai phu dudng ctia hd dugc chia thanh 4
muec: 1) ngheéo dinh dudng (oligotrophy, TSI < 30); 2) dinh dudng trung binh (mesotrophy,
TSI = 30 dén 50); 3) phu dudng (eutrophy, TSI = 50 dén 70); 4) siéu pht dudng
(hypereutrophy, TSI > 70).

2.3. Phuwong phap xu Iy anh vé tinh

Vé tinh S3B 1a mot vé tinh quan sat Trai Pat thuc Chuong trinh Copernicus ctua Co
quan khong gian Chau Au (ESA), dugc phong 1én quy dao ngay 16/02/2018. V¢ tinh S3B
dugc trang bi bén cam bién, bao gom Ocean and Land Color Instrument (OLCI), Sea and
Land Surface Temperature Radiometer (SLSTR), Synthetic Aperture Radar Altimeter
(SRAL) va Microwave Radiometer (MWR). Cam bién OLCI ciia S3B ¢6 nhiém vu giam sat
moi trudng bién, dai dwong va dat lién v6i kha nang thu nhan anh da phd 1én t6i 21 kénh
phé trong dai tir 400 nm dén 1020 nm va d¢ phan giai khong gian 1a 300 m. Bac trung kénh
phd cua anh v¢ tinh S3B OLCI dugc thé hién chi tiét trong Bang 1 cho thdy cac kénh phd
ctia anh rat thuan lgi cho viéc giam sat chat lugng nude cac hd ndi dia so véi cac anh vé
tinh quang hoc mau dai duwong khac nhu MERIS [15-16].

Nghién ctru nay st dung anh vé tinh S3B OLCI Level-2 chup tai ho Thac Ba vao ngay
16/12/2022 (co ma s S3B_OL 2 WFR 20221216T025220_
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20221216T025520_20221216T044921 0179 074 _032_2520 MAR_O_NR_003) tai mién
phi tir trang web ctua ESA (https://scihub.copernicus.eu/dhus/). Dit liéu anh tai vé da duoc
hiéu chinh birc xa va hiéu chinh khi quyén dé dua dir liéu vé gi tri phan xa tai mat dat nén
chi can hiéu chinh toa d vé hé quy chiéu WGS84 dé chiét tach thong ) phé) phan xa tai 50
diém khao sat bang cac cong cu trong phan mém SNAP (Sentinel Application Platform).
Dt li¢u nay sau d6 dugc phén tich dé xac dinh théng sé twong quan cao véi gia tri TSI thyuc
té dé 1am bién sb cho phép phan tich khong gian co-kriging.

Bang 1. Cac thong s6 dit liéu anh vé tinh Sentinel-3B OLCI.

) Budéc song bo r@ng Do phan . Buwéc song bo r(’}ng? Do phan
Kénh pho trungtdm  kénh pho  gidi khong Kénhpho trungtdm  kénh pho  gidi khong
(nm) (nm) gian (m) (nm) (nm) gian (m)
0Oal1 400 15 300 Oal2 753.75 75 300
0a02 4125 10 300 Oal3 761.25 25 300
0a03 4425 10 300 Oal4 764.375 3.75 300
0Oa04 490 10 300 Oal5 767.5 25 300
0a05 510 10 300 Oal6 778.75 15 300
0a06 560 10 300 Oal7 865 20 300
0Oa07 620 10 300 Oal8 885 10 300
0a08 665 10 300 Oal9 900 10 300
0a09 673.75 75 300 0a20 940 20 300
0Oal0 681.25 75 300 Oazl 1020 40 300
Oall 708.75 10 300

2.4. Théng s6 bé tro tir dir liéu dnh Sentinel-3B

Dé tim kiém thong s co thé gitip nang cao hidu qua mé hinh hoa khong gian ctia chi s6
TSI, thuat toan thyc nghiém dung dé tinh toan Chla va SD duoc phat trién bai [17] duoc st
dung trong nghién cttu nay boi hai 1y do: 1) Ho6 Alqueva (Tay Ban Nha) c6 gia tri Chla va
SD do dac thyc té giéng nhu gia tri do dac cua hai thong s6 nay trong nudc hd Thac Ba. 2)
Ca hai hd chira déu c6 dién tich mat nude 16n nén phu hop dé sir dung anh v¢ tinh c6 d6
phan giai trung binh nhu S3B vao theo do1, danh gia chat lwong nude hd. Piéu nay ching
to sy tuong dong vé trang thai phu dudng, ddc tinh quang hoc va ca diéu kién tu nhién cta
hai hd. Vi thé, cac thuat toan tinh toan Chla va SD ciia nude hd Alqueva (Tay Ban Nha) tir
anh S3B ¢6 thé c6 tuong quan cao véi gia tri TSI thuc té do duoc & hd Thac Ba khi ap dung
vao anh S3B chyp mat nudc hd nay. Cac thuat toan tinh todn Chla va SD trong nudc
Alqueva (Tay Ban Nha) theo [17] dugc thé hién nhu sau:

B6 x B11\? B6 * B11
a = Chla=5276,8 * (—) — 275,56 x (—) +7,2325 (4)
B8 B8
B=SD=3619 « = —2,223 » —>+0,246 ()

Trong do Chla c6 dorn vi la pg/L va SD c6 don vi la m; B4, B6, B8, B10, B11, B16 ung
Vg’wi gia tri pho phan xa thu dugc tr anh S3B OLCI Level 2 tai diém khao sat ¢ cac kénh pho
s0 4, 6, 8,10, 11 va 16.

2.5. Phuwong phdp phan tich thong ké va ldp so do

Phuong phap dia thong ké da bién co-kriging duogc lua chon dé thanh lap so d6 phan bd
TSI phuc vu cho danh gia hién trang pht dudng nudce h6 Thac Ba trong nghién ctru nay.
Co-kriging la ky thuat dia théng ké nham muc dich ndi suy dé 1ap ban do phan bd mot
thong s6 dua trén sy udce tinh gia tri cua thong s6 d6 ¢ cac diém khong duoc do dac sir dung
mo hinh hdi quy tuyén tinh da bién. Pay 1a phuwong phép ldy trung binh theo trong s tuyén
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tinh, twong ty nhu cac phuong phap ndi suy khac; tuy nhién, trong sé cta chiing khong chi
phu thudc vao khoang cach ma con phu thuc vao huéng cua dir liéu lan cén dén vi tri
khéng duoc 1dy mau [18]. Khac véi kriging chi sir dung mot bién duy nhét, co-kriging sir
dung cac bién phu trg va xem xét thong tin twong quan giita cac bién dé nang cao hiéu qua
cua phép udc tinh trong khong gian.

Trong nghién ctru nay, viéc lwa chon cac bién trong mé hinh co-kriging phai dam bao
hé sb twrong quan véi gid tri TSI thuc té ¢ ¥ nghia (hé sé twong quan 16n hon 0,70), két qua
wdc tinh phai c6 do chinh xac cao (hé sb xac dinh - R? > 0,70; sai sb toan phuong trung
binh - RMSE < 5%). Khi dat duoc yéu cu nay, so d6 phan bd gia tri TSI duoc thanh lap sir
dung cong cu phan tich dia thong ké trong phan mém ArcGIS 10.5. Ngoai ra, cic phan tich
thdng ké co ban nhu xac dinh gia tri 16n nhat (GTLN), gia tri nho nhat (GTNN) gia trj trung
binh (GTTB) va biéu d6 hop cua dit lidu thu duoc tir dot khao sat ciing duoc thuc hién sir
dung phan mém IBM SPSS 26.

3. Két qua va thao luin

3.1. Hién trang phu duong cua nudc hé & cac diém do thuc té

Hinh 2 biéu dién thong s thong ké gia tri ham lugng Chla va SD trong nudc hd Thac
Ba tai 50 diém do trong ngay 16/12/2022. Theo d6, ham luong Chla trong nudc h6 dao
dong tur 2,9 pg/L dén 29,1 ng/L, v6i gia tri trung binh 1a 7,11 ug/L. Két qua do dac SD
clng tuong d6i phu hop vai két qua xac dinh Chla, nuéc hd c6 do trong dao dong tir 1,67 m
dén 3,7 m, gia tri trung binh dat 3,09 m. So v&i cac hd va ho chira khac cta nude ta nhu hd
Subi Hai (Ha Noi, SD = 0,46-1,20 m [19]), h6 Pan Kia (Lam Pdng, SD = 0,2-0,3 m [20])
hay ho Tri An (Pong Nai, SD = 20,28-164,9 cm [21]), nudc hd Thac Ba c6 do trong cao
hon réat nhidu. So véi cac két qua do nam 2018 trong nghién ctru [7] (Chla dao dong tir 14
dén 19,5 pg/L vao thang 4/2018 va tir 15 dén 40 ug/L vao thang 8/2018; SD dao dong tir
1,5-2,8 m va 1,4-2,3 m vao thang 4/2018 va thang 8/2018) thi gia tri Chla nhé hon va SD
c6 gia tri cao hon trong dot khao sat lan nay. Két qua do trong nghién ctru nay va trong [7]
cho thay rd xu huéng theo mua cua cac thong sé dinh dudng trong méi trudng nude. Cu
thé, vao thang 12, khi nhiét do va ‘anh sang mat troi thap hon cac thang khéac trong nam, quéa
trinh quang hop cua tao giam xudng, dan dén sy suy giam ciia Chla trong nudc. Tuong tu,
tai thoi diém thang 12 ciing 1a mua kho & Yén Bai, viéc van chuyén cia cac song sudi trong
ho thap hon thang 4 va thang 8, cac chét dinh dudng va phu sa lo ling mang vao ho it, lam
gia ting do trong ctia nudc ho.

25
A) ®GINN mGTLN =GTTB , |B)  meTNN memn weTTs
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Hinh 2. Bién thién ham lugng Chlorophyll-a (Chla) (A) va d¢ trong (SD) (B) ctia nuéc hd Thac Ba trong
ngay 16/12/2022.
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Két qua tinh toan TSI dya trén ham lwong Chla va SD tir 50 diém do trong ngay
16/12/2022 duoc thé hién trong Hinh 3. Theo d6, do 1éch giita cac gid tri trung binh cta
TSlchia Va TSlsp dao dong khoang 6 trong khi d6 1éch gitta gia tri 16n nhat cia TSIchia VA
TSlsp trong dot khao sat c¢6 thé 1én t6i 11. Cu thé, TSIchia trong ngay 16/12/2022 dao dong
tir 41,0 dén 63,7 v6i gia tri trung binh 1 50. TSIsp dao dong trong khoang tir 41,2 dén 52.6
v6i gia trj trung binh 1a 43,7. Diéu nay cho thy, tim anh hudng quan trong cta sinh khdi
tao trong viéc 1am gia ting mirc 6 dinh dudng ciia nudc hd Thac Ba. Két qua tinh toan TSI
tir 2 théng s6 TSIchia VA TSlsp thé hién rd mutc do dinh dudng cta hd, cu thé 1a hd dang &
murc dinh dudng trung binh (mesotrophy) véi gia tri TSI trung binh 13 46,8 dya theo thang
phén loai [6]. Tuy nhién, tai mot s 16n diém 1y mau da co gia tri TSI > 50 cho thay mtrc
d6 phu dudng da xuét hién trén hd Thac Ba. Vi nhan dinh dot khao sat trung voi thoi diém
nude hd c6 mirc dinh dudng thip nhat trong nim va dua theo két qua nghién ctru trude do
[7] thi c6 thé dy bao rang nudc hd dang & mirc phii dudng quanh nim. Piéu nay thé hién
chat lugng nudc hd dang ¢6 nguy co bi 6 nhiém, gdy anh huong dén hé sinh thai thuy sinh
va dac biét 1a kha nang cap nudc sinh hoat ctia hd. Thong tin vé sy thay doi trong khong
glan ctia chi s6 TSI trong thoi diém nay c6 gia tri quan trong vi glup chung ta hiéu ré muc
gia tri thap nhat cta TSI trong nudce hd va noi phan b cua cac gia tri nay, tir d6 ¢6 nhiing
chinh sach kiém soat 6 nhiém c6 hiéu qua.
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Hinh 3. Bién thién cac chi s6 dinh dudng ctia hd Thac Ba trong dot khao sat ngay 16/12/2022.
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Hinh 4. M&i quan hé gitta TSI véi ham luong Chla (A) va gia tri SD (B) trong nuée hd Thac Ba.

Mdi twong quan giita ba thong s Chla, SD va TSI thu thap dugc trong ngay
16/12/2022 tai hd Thac Ba duge thé hién trong Hinh 4. Theo do, TSI tuong quan cao voi
SD (r = 0,79) va rat cao véi Chla (r = 0,88), diéu ndy mot 1an nira khing dinh mat d6 tao 1a
yéu t6 chinh chi phdi su thay d6i cua mirc do dinh dudng nudc hd. Pong thoi, su twong
quan nay cho thiy viéc sir dung SD va Chla nhu 14 cac bién phu trg trong mé hinh co-
kriging trong 1ap so d6 phan b chi s6 TSI thuc té trong nuéc hd Thac Ba theo khong gian
la hoan toan phu hgp.



Tap chi Khi twong Thuiy vin 2024, 758, 35-45; doi:10.36335/VNJHM.2024(758).35-45 41
3.2. Cdc thong s6 anh phit hop cho mé hinh héa phan bo TSI

Viéc str dung céac thong tin tir dnh vé tinh nhu cac thong s6 bd tro cho viéc md hinh hoa
khong gian da dugc s dung trong mét sd nghién ctru trude 46 [22-23]. Uu diém cua
phuong phap nay la tan dung moi tuong quan gilta cac thong s6 anh va thong s can khao
sat dé udc tinh cac gia tri thong s6 can khdo sat tai nhimg diém khong khao sat. Vi dic
trung cua anh v¢ tinh la cung cap thong tin lién tuc trong khong gian dudi dang dlem anh
(pixel) nén cung cip thong tin phi kin bé mit cho ving nghién ctru. Trong khi do, neu chi
sir dung cac thong tin khao sat thi s6 luong cac thong tin dau vao dé mo hinh hoa rat gisi
han do s6 luong diém khéo sat khong 16n (boi phu thude vao kinh phi, thoi gian, nhan luc
va quy mo khao sat) dan dén két qua udc tinh ¢ nhimg diém khong khao sat c6 sai sd 16n
hodc bi bo 15 mat nhitng thay ddi & quy mé nho, dic biét 1 nhiing bién dong c6 tinh chat
nho6 nhung quan trong (vi du nhu cac diém 6 nhlem) Trong nghién ciru nay, néu sir dung
két qua do thuc té ¢ 50 diém trén toan mit ho Thac Ba (dién tich 234 km?), thi udc tinh
khoang 4,7 km?® méi c6 mét thong tin dau vao cho mé hinh. Trong khi d6, néu sir dung
thong tin tir anh S3B do cung ngay thi s6 lugng thong tin dau vao cho mo hinh c6 thé 1én
dén 988 diém bai thuc té ¢ 988 pixel anh phu trén mit hd dat chit lwong cho tinh toan cac
thong sd a va B. Gia tri TSI udc tinh ¢ nhitng diém khong khao sat trén toan bo mit ho
Théc Ba vi thé s& dugc dua trén thong tin ctia 50 diém khéo sat va 938 diém anh con lai.
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Hinh 5. Mbi tuong quan giita gia tri Chla thyc té va a (A); SD thyc t va B (50) thu dugc tir 50 diém anh
tuong Umg voi céc diém khao sat thyc €. Tuong quan cao giira TSI thuc t€ va hai théng s6 nay (C-D) cho
thay su phu hop ctia thong so ndy deé lam thong tin bo trg cho mo hinh hoa khong gian cua gia tri TSI

Vi gia tri TSI thuc té duoc tinh toan tir Chla va SD thuc té theo ham logarit tuyén tinh
[4] nhu thé hién trong cac phuong trinh (1), (2), (3) nén theo 1y thuyét gia tri nay thudng co
turong quan cao véi Chla va SD (minh ching bai Hinh 4). Hai théng s6 « va B tir anh S3B
thuc té 13 gia trj Chla va SD trong nudc hd Thac Ba vao ngay khao sat (16/12/2022) dugc
tinh toan tir anh va hai thong sb nay c6 twong quan cao voi gia tri Chla (r = 0,88) va SD (r
= 0,89) thuc té nhu trong hinh 5A va 5B. Chinh vi thé, hai thong s6 nay ciing tuong quan
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cao voi gia tri TSI thyc té (Hinh 5C va 5D). Két qua nay cho thay a va B hoan toan phu hop
ding 1am thong tin bd tro dé mo hinh hoa sy phan bd theo khong gian cua TSI trong nudc
ho, su thay ddi ciia chiing trong 938 pixel con lai gitup cho viéc ude tinh gia tri TSI & nhiing
diém khong khao sat nay chinh xac hon.
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Hinh 6. So sanh két qua udc tinh ctia mé hinh Co-kriging khi str dung cac s liéu do thyc t& (TSI, Chla, SD
thuc t€) (A) va khi str dung céac bién so o, B tir anh S3B va TSI thuce té (B).

Hinh 6A dién ta két qua mo hinh hoa khong gian sy phan b ciia TSI trong nudc hd
Thac Ba khi khong c6 thong tin bd tro, nghia 1a chi sir dung sy twong quan caa chi sé TSI
thuc té voi Chla va SD thuc té tai diém do. Két qua cho théy udc tinh cua mo hinh phan bd
TSI ¢6 sai s6 16n (R? = 0,43; RMSE = 1,7), du doan gia tri TSI & cac diém khong khao sat
c6 thé khong bién thién dong déu véi thuc té. Do d6, két qua mo hinh hoa sy phan bd
khong gian TSI tir md hinh nay 1a khong thé chap nhan. No6i cach khac, néu chi st dung cac
thong s6 do thyc té tai 50 diém do, chung ta chi c6 thé danh gi4 hién trang phu dudng nudc
hd ¢ 50 diém khao sat nidy ma khong thé dua ra nhan dinh chinh x4c vé sy thay ddi cta hién
trang phii dudng nude hd theo khong gian.

Hinh 6B biéu dién su thay d6i cua két qua md hinh khi sir dung két hop thdng tin tir
anh S3B, cu thé 1a sir dung gia tri @ va p tir anh nhu hai bién dau vao cho mé hinh co-
kriging udc tinh phan bd ctia TSI. Két qua cho thay hé s6 xac dinh R? (46 chinh x4c) ciia
md hinh da tang 1én déng ké: tir R? = 0,43 1én dén R? = 0,84. Sai s6 cua gia tri TSI wc tinh
trung binh trong khong gian ciing giam xudng con 1,3. Diéu nay khang dinh rd sy hiéu qua
clia viéce str dung thong tin bo trg tir anh S3B trong d4nh gia hién trang pht dudng nudce ho.

3.3. Phdn bé khéng gian ciia TSI trong nwée hé Théc Ba

Két qua TSI dugc mé hinh hoa str dung su tuong quan gitra cac gia tri chi s6 o va p tir
anh S3B va céac diém do thuc té duge thé hién trong Hinh 7. Theo d6, gia tri TSI trong
khoang 45-55 gﬁn nhu bao phu toan bd mat hd. Theo thang phan loai [6], nudc hd Thac Ba
dang & mirc dinh dudng trung binh dén phu dudng. Cac khu vuc c¢6 gia tri TSI thap (41-45)
thudng phan bd & gan dap thity dién - day 1a khu vuce nudc lang, d6 sau 1on va 1a noi it chiu
anh hudng nhét tir cac hoat dong nhan sinh va hoat dong khai thac du lich tau bé. Cac khu
vue ¢6 TSI cao hon phan bd trai dai tir thuong ngudn noi c6 nude dong song Chay va cac
nhanh song d6 vao dén giira 1ong ho. Dac biét khu vue trung tim hd c6 gid tri TSI cao nhat
(52-55) - déay 1a noi c6 hoat dong khai thac d4 cua mo khai thac da Mong Son va gan khu
vuc cang, nha hang tau bé. Véi mirc dinh dudng nhu hién nay, tinh trang phti dudng ciia hd
Thac Ba 1a hoan toan c6 thé kiém soat duoc néu nhu c6 nhitng giai phap quan Iy moi
truong hd hiéu qua. Nguoc lai, néu khong co nhitng bién phap khic phuc, hién tuong pha
dudng sé& tiép tuc tang manh, dac biét 1a khi cac hoat dong du lich va nuoi tréng thuy san
dang c6 chiéu huéng ting 1én.
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Hinh 7. Phan bd TSI ctia nuéc hd Thac Ba trong dot khao sat ngay 16/12/2022.

4. Két luin

M5 hinh hoa chinh xé4c va chi tiét sy phan bd trong khong gian cta gia tri TSI 1a mot
budc quan trong trong danh gia hién trang phti dudng nudce hd, gitip du doan nguyén nhan
va kiém soat 6 nhidm hiéu qua. Nghién ctru nay st dung cac thong tin b6 tro tir anh S3B dé
nang cao do chinh xac va chi tiét sy phan bd trong ’khdng gian cua gia tri TSI trong nudc ho
Thac Ba. Két qua nghién ciu cho thay hai thong s6 a va p twong tmg v6i gia tri Chla va SD
tinh toan tir anh S3B theo thuat toan dé xuat bai [17] pht hop dé str dung 13 thong tin bb trg
cho muc dich nghién ctru, gitp nang cao dd chinh xdc cua mod hinh co-kriging udc tinh
phan bd cua TSI. Hiéu qua cta thong tin b trg tir anh S3B thé hién 1d qua sy thay doi cla
gia tri R? trong md hinh co-kriging, thay ddi tir 0,43 1én 0,84 khi ding thong tin bo trg. Két
qua mo hinh héa TSI cho thiy nudc hd Thac Ba trong thoi diém khao sat ngay 16/12/2022
dang ¢ muc dinh dudng trung binh dén pht dudng (TSI = 41-55). Ving nudc hd xung
quanh cac nhanh song, moé khai thac ¢ Mong Son va gan khu vuc cang nha hang tau bé co
gia tri TSI cao hon cac ving nude hd khac. Nghién ctru cling minh chimg cho viée str dung
két hop dir liu anh v¢ tinh va mo hinh dia théng ké co-kriging 1a mot phuong phap hiu
qua dé danh gia nhanh sy phan b trong khong gian cua cac thong sd chat lugng nude mot
thity vuc khi s6 lugng cac diém khao sat c6 gidi han. Két qua nghién ctru 1a co so khoa hoc
vé tinh trang phu dudng, tir d6 dé xut cac giai phap k¥ thuat cho viéc theo doi, giam sat va
quan Iy hiéu qua ngudn nudc hd Thac Ba.

Dong gop cia tac gia: Xay dung ¥ tuong nghién ciru: N.-T.P.T, NT.T.H., P.QV.; Xu ly s0 lidu:
N.T.P.T., NT.H, T.T.H.; Liy mau: N.-T.P.T., N.-T.H.,, N.-T.T.H,, P.Q.V., T.T.H.; Viét ban thao bai
bao: N.T.P.T., P.Q.V., N.T.T.H.; Chinh stra bai bao: N.T.P.T., N.-T.T.H., P.Q.V.

Loi cam on: Nghién clru nay dugc thuc hién dudi sy tai trg ctia Vién Han 1am Khoa hoc Cong
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bao xin trén trong cam on sy tai tro ciia ESA di cung cép anh Sentinel cho nghién ctru nay.
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chép loi ich trong nhom tac gia.
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Improved assessment of eutrophication in Thac Ba Reservoir
using Sentinel-3B image and Co-kriging

Nguyen Thien Phuong Thao?, Pham Quang Vinh?*, Nguyen Trung Hau!, Tran Thi
Hien?, Nguyen Thi Thu Ha*

! Faculty of Geology, VNU University of Science, Vietnam National University, Hanoi;
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2 Institute of Geography, Vietnam Academy of Science and Technology;
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Abstract: Accurately modeling the spatial distribution of the trophic state index (TSI) is a
critical task for assessing the current state of eutrophication in reservoir water, enabling
the proficient management of pollution. This study aims to determine the geospatial
analysis method and auxiliry data to improve accuracy in modelling spatial distribution of
TSI, thereby helping to optimize assessent of eutrophication in Thac Ba Reservoir. Basing
on in situ dataset of Chlorophyll-a (Chla) concentration, water transparency (SD) obtained
from 50 point in the reservoir and Sentinel-3B (S3B) images taken simultaneously on
December 16, 2022, we have determined two parameters o and § from S3B image that are
highly correlated with in situ TSI (r = 0.79 and 0.70) and contribute to enhancing the
accuracy of the co-kriging model in estimating TSI in reservoir suface water (R? is from
0.43 to 0.83; RMSE is from 1.69 to 1.23). The result shows that the estimated TSI values
confirm the transition of the reservoir's trophic state from mesotrophic to eutrophic and
exhibit spatial heterogeneity, depending on human activities in and around the reservoir
regions. These research outcomes underscore the effectiveness of S3B satellite imagery as
a valuable tool for assessing water quality in large reservoir, such as Thac Ba Reservoir.

Keywords: Mapping; Eutrophication; Thac Ba Reservoir; Sentinel-3B; TSI.
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Tém tit: Nhu cau khai théc cat 10ng sdng vuot quéa kha nang boi dap tu nhién 1a mot trong
nhiing nguyén nhén chinh gay sat 16 bo song va anh huong xau dén méi truong ¢ Viét Nam,
dic biét & ving Pdng bang song Ciru Long (PBSCL). Tuy nhién, nhéan thire ctia ngudi dan
vé viéc khai thac cat dan dén sat 16 bd song con han ché. Muc tiéu nghién ctru nham lam rd
nhan thirc ctia nguoi dan dia phuong vé cac van dé moi truong va sat 10 bo séng do hoat
dong khai thac cat gy ra tai PBSCL. Nghién ciru diéu tra khao sat xa hi qua bang hoi cho
104 nguoi dan tai Can Tho va An Giang trong nam 2022 va 2023. Két qua cho thay nguoi
dan nhan thirc duge cac tac dong moi truong do khai thac cat, nhung chi 40% nguoi dan
dugc hoi hiéu rd sat 16 bo song €6 lién quan dén hoat dong khai thac cat. Trong do, chi
16,3% (17/104 nguoi) hiéu co ché vat Iy cua viéc khai thac cat dan dén sat 16 bd song. Két
qua cting cho thiy nhirng ho dan bi anh huong tryc tlép boi cac vu sat 16 hiéu rd hon vé co
ché anh huong. N ghién ctu cho thiy nhu cau can thiét cho viéc nang cao nhan thic cta
ngudi dan dia phuong vé tac dong cia khai thac cat lién quan dén sat 10 bo song.

Tiur khoa: Khai thac cét; Sat 16 bo song; Nhan thirc; Méi truong; DPBSCL.

1. Mé dau

Khai thac cat long song 1a mét trong nhitng van dé mai truong dang bao dong trén quy
md toan cau [1]. Bé dap wng nhu cau phat trién kinh té - xa hoi, cét tré thanh vat liéu khong
thé thiéu trong nhiéu muc dich sir dung khac nhau, dic biét quan trong trong qué trinh tao xi
ming, nhua duong va thay tinh, ddn dén nhu cau khai thac cat ngay cang tang [2]. Két qua
|a nhiéu dong séng, luu vuc song 16n trén thé gidi bi khai thac manh m& voi khoi lugng 1én
té1 50 ty tan cat, soi m01 nam, dy kién s& tang 1én 82 ty tan vao nam 2060 [l] Du déng gop
vao phat trién kinh té [3], khai thaC C4t da va dang gay ra nhimng tac dong xau dén méi truong
khi gop phan gay & nhiém ngudn nudéc, dat & cac dong song va khu dan cu do ro ri mét luong
I6n chat thai va kim loai nang de doa hé sinh thai séng [4]. Khéng chi gay & nhidm, khai thac
cat con lay di luong 16n tram tich caa 1ong sdng, 1am toi té hon tinh trang sat 16 bd séng gay
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thiét hai vé tai san va anh huong dén sinh ké cia ngudi dan. Phai ddi mat vai van dé trén, tuy
nhién, nguoi dan dia phuong chua nhan thire dugc cac tac dong mdi truong do khai thac cat,
diéu nay da can tro viéc thuc hién céc bién phap vé bao vé va giam thiéu tac dong do khai
thac cat gay ra. Van dé khai thac cat song de doa dén su 6n dinh bo song va sinh ké cua nguoi
dan da va dang 1a thyc trang tai nhiéu noi & Viét Nam, dic biét 1a khu vire PBSCL, noi ¢6
hai nhanh song chinh (song Tién va séng Hau) dong vai tro quan trong trong su phat trién
kinh té va 6n dinh sinh ké nguoi dan. Khu vuc bBSCL dang d6i mat véi van dé tham hut tai
nguyén cat nghiém trong do nhu cau hién tai cho xay dung co s& ha tang trong nuéc va luong
I6n cat xuat khau truge day [5]. Khdng nhitng suy giam luong cét dang c6, PBSCL con bi
suy giam luong cét chay vé hiang nam khi nghién ctru cho thiy luong tram tich ciia PBSCL
bj thdm hut khoang 25 triéu tin/nam do hoat dong khai thac cat va bi giit lai boi cac nha may
thuy dién trén thuong ngudn [6]. Luong 16n cat dudi long song bi hao hut hing nam gy anh
huong xau dén dia hinh va ché d6 thily vin, ma tac dong dé nhan thay nhat 1a sat 10 bd song.
Theo téng cuc phong chdng thién tai thudc Bo Nong nghiép va Phat trién Nong thon, tinh
dén nam 2021, c6 621 diém x6i mon doc theo bo song Mé Cong ¢ dong bang song Ciru Long
v6i tong chiéu dai 610 km [7].

Trong nhitng thap ky qua, tic dong mdi truong cua viéc khai thac cat tu song la van dé
dang quan ngai trén thé gi6i, nhiéu nghién ctru da tap trung thuc hi¢n van dé nay [5, 8- 14].
Bang phuong phap diéu tra khao sét, nghién ctru [14] da chi ra rang khai thac cét 1am mat di
ngudn sinh ké chinh cua ngudi dan (mat dat canh tac), tao ra cac hb do khai thac cat bi bo
hoang, 1am phét sinh cac chat gay 6 nhiém, dic biét Ia tao diéu kién cho mudi truyén bénh
s6t rét gay anh huong dén sic khoe ngudi dan. Mot nghién cau khéc [15] tai LuKu, bac mién
trung Nigeria da thuc hién cudc khao sat va phan tich mau dat trong phong thi nghiém, két
qua cho thay khai thac cat khién canh quan bi pha huy, dét canh tac bi thu hep, sat 16 bd séng,
6 nhiém ngudn nudc va ndng do cac chat chi thi caa ngudn nude déu vuot ngudng cho phép
gay anh hudng xau cho thue va dong vat. Nghién ctu [16] da khao sat tac dong cua viéc khai
thac cat & khu vuc Manipur trén séng Imphal cho thay khai thac cat mic du gay tac dong tiéu
cuc dén moi trudng nhung mang lai thu nhap cho ngudi lao dong va phét trien kinh té. Nghién
ctu [17] da phong Van nhimg nguoi dan dia phuong ¢ Bangladesh, nghién ciru cho thay khai
thac cat va soi 1a mdi quan tam d6i voi nhimg nguoi ¢6 tai san gan séng, va cling 1a nguyén
nhan gay ra sat |6 bo song. Bén canh d6 viéc kinh doanh va ban cat da gay ra thiét hai dang
ké cho cac con dudng va gy xung dot gitra cu dan dia phuong. Nghién ciru [18] da khéo sat
va phong van nhing thg mo ve hoat dong khai thac cat 6 Nolokla, két qua cho thay co sy tich
cuc vé mit kinh té, 1am ting thu nhap cho cac thg mo, du ho thira nhan hoat dong nay co tac
dong lam suy thoai dat, giam ngudn nudc, 6 nhidm moi truong.

Tai DPBSCL, vi¢c khai thac cat qua muc va khong ben virng tur cac song (song Hau, song
Tién,...) 1a trong tam nghlen ctru gan day [19-23]. M6t s6 bao céo cho rang mét trong nhitng
nguyén nhan lam ting toc do sat 16 bo sdng va sat & dat 1a do khai thac cat, dugc thuc hién
dé dap ung nhu cau ngay cang ting vé vat liéu xay dung [24] va cho muc dich thwong mai
[25]. Nghién ciru [5] wdc tinh rang tdi thiéu 34 Mm® duoc khai thac hang nam, chu yéu la cat
(90%) va 10% la s6i, da cudi. Nghién ciru [20] tng dung cong nghé vién tham - GIS va thuc
hién khao sat 90 diém tai khu vuc nghién ctu da cho thay dién tich sat 1o 18n toi 14.685 ha,
chu yéu tai tinh An Giang va Bong Thép lan luot 12 3.147 ha (21,43%) va 3.788 ha (25,79%).
Nghién cru [26] str dung phuong phéap do dac thuc dia, diéu tra xa hoi qua bang hoi véi ngudi
dan va chinh quyén tai cac khu vuc sat 1& va da xac dinh c6 4 nguyén nhan chinh gay sat 1o
bo sdng la: (1) giao thdng duong thuy, (2) song va thuy triéu, (3) nao vét 1dng séng va 4)
xay dip nén duong c6 dia chit yéu va nguyén nhan phu: (5) lugng phu sa tur thuong nguon
giam, (6) khai thac cat, (7) muc nudc ngam giam va (8) sut lGn. Gan day nhat, nghién ciru
[27] da phong van tryc tiép voi 218 nguoi dan tinh Dong Thap va An Giang nhim dinh luong
mirc do ton thuong cua nguoi dan do sat 16 bo song, két qua cho thay hon 70% tong s6 ho
thudc nhom dé bi sat 16 bd song nhung chi 28% c6 kha ning tmg phé véi nhitng hau qua.
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Cho dén nay da c6 nhiéu nghién ciru trong nudc va ngoai nudc didu tra nhan thirc ctia
ngudi dan d6i véi hoat dong khai thac cat [18, 27, 28]. Nhin chung, cac nghién ctru danh gia
nhan thirc cia nguoi dan vé sat 16 bo séng do khai thac cat con han ché so v6i nhimg nghién
clru tp trung vao tac dong moi trueong cua viéc khai thac cat. Thém vao do6, nguoi dan chua
hiéu rd vé khai thac cat dan dén sat 16 va nhan thire cia ho ciing chua dwoc phan tich cu thé
mot cach khoa hoc. Mic du dd c6 mot sé bai bao phong van ngudi dan cho thiy su bat an
ctia ho vé hoat dong khai thac cat song gay sat 1, tuy nhién mdi lién hé véi cac hoat dong
khai thac cat chua dugc néu r6 rang [29]. Vi vay, muc dich nghién clru cia nhom tac gia
nham (1) 1am rd nhan thic cia nguoi dan dia phuong vé khai théc cat gay ra cic van dé moi
truong va (2) danh gia nhan thirc vé cac hoat dong khai thac cat dan dén sat 16 bo séng dang
dién ra tai An Giang va Can Tho (nhiing diém néng vé van dé khai thac cat va sat 16 cia
DBSCL. Khai thac cét rat quan trong trong phat trién kinh té cho DPBSCL, nhung sitc khoe
va phuc loi cia nguoi dan tai cac khu vuc chiu anh hudng truc tiép cia hoat dong khai thac
cling quan trong. Nghién ctu nay du dinh cung cap cho chinh quyén dia phuong, cac nha
quan ly ra quyét dinh toan dién hon vé ¥ nghia phat trién bén viing trong khai thac cat va tir
d6 thuc hién cac chién lugc quan ly khai thac cat hiéu qua hon.

2. Phuwong phap nghién ciru

2.1. Khu vuc nghién ctru

Tinh An Giang va thanh phé Can Tho nam doc theo séng Hau 12 noi hoat dong khai thac
cat long song dién ra manh m& do nhu ciu sir dung cat phuc vu cho cac dy an xdy dung co
s& ha tang [30]. Tinh trang sat 16 bo séng tai day ngay cang bao dong boi nhiing thay do6i vé
hinh thai, long dan cta séng do cac dap thity dién & thugng ngudn giir lai phan 16n lugng
tram tich cia PBSCL va hoat dong khai thac lay di luong cat Iong sbng trén cac con sdng
chinh. Két qua la ngan hang cat cia PBSCL di cho thay lugng tram tich bi tham hut 1én t&i
25 triéu tan/nam [31]. Nghién ctru [32] cho thay phu sa tai PBSCL giam 74,1% bdi cac cong
trinh thity dién trén thuong ngudn song Mé Cong va khai thac cat anh hudong 14,8% x6i 10
bd song hiang nam (con lai 13 do thiéu hut phu sa thugng ngudn).
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Nghién ctru diéu tra khao sat xa hoi tir ngay 24/6/2022 dén ngay 29/6/2022 va tir ngdy
5/10/2023 dén ngay 10/10/2023 tai bén huyén Thét Nét, Ninh Kiéu, Binh Thay va O Mén
thudc thanh phd Can Tho va khu vuc thanh phd Long Xuyén thudc tinh An Giang. Nam dia
diém duoc lwa chon khao sat nam ven bo song Hau 1a nhimg khu vuc c6 hoat dong khai thac
cat dién ra manh mé va tinh trang sat 16 bd song ngay cang nghiém trong (Hinh 1).

2.2. Thu thdp, xit Iy tong hop tdi liéu

Nghién ctru thyc hién thu thap, danh gia cAc tai liéu trén hé thong “google scholar”, cac
trang web, cac bao cdo cua tinh vé van dé khai thac cat, sat 16 bd séng,.. Tt ca cac nghién
ctru, bai viét c6 lién quan vé nhan thirc cia ngudi dan ddi voi hoat dong khai thac cat ciing
nhu cac nghién ctru c6 lién quan giita van dé khai thac cat va sat 16 bd séng duoc tim thiy
trong qua trinh tim kiém tai liéu déu duoc sang loc ban dau trude khi duge chon dé doc chi
tiét. Dya trén viéc tim kiém tai liéu, nhom tac gia da so sanh két qué nghién clru ciia minh
v6i thong tin di dugc cong bd.

2.3. Phuong phap GIS

Phan rpém ArcGIS phién ban 10.8 dugc st dung trong nghién ctru dé luu trir thong tin
dia ly va ho trg xay dung ban d6 khu vuc nghién ctru.

2.4. Piéu tra khdo sat, phong van hé dan

Dé nghién ciru va 1am rd sy nhan thire ciia nguoi dan vé tinh hinh ciing nhu méi lién hé
vé tac dong gitra khai thac cat va sat 16 bo séng, mot bang hoi duge thiét ké dua trén danh
gia tong quan tai liéu. Bang hoi gom 4 phan (1) Théng tin chung (Tén, tudi, gidi tinh, nghé
nghiép, trinh d6 hoc van, thoi gian sinh song tai khu vuc); (2) Vai tro cua dong song (vai tro,
muc dich st dung va nhiing thay d6i moi truong trong thoi gian gan day); (3) Quan sat hoat
dong khai thac cat (Tan suat, thoi gian khai thac, tau, xe van chuyén cat); va (4) Nhan thirc
clia nguoi dan vé khai thac cat (t6t hay xau, tac dong lién quan, viéc khai thac cat co bat hop
phap khong, giai phap). Nguoi dugc phong vén s& tra 101 hang loat cau hoi tric nghiém vé
cac khia canh y kién ca nhan ciia ho ddi voi hoat dong khai thac cat, cac giai phap, kinh
nghiém ma ho da trai qua.

Diéu tra khao sat xa hoi qua bang hoi dugc thyuc hién vao thang 6/2022 va thang 10/2023.
Qua d6, nghién ctru lya chon 1dy két qua bang hoi ctia 34 ho dan (nam 2022) va 70 ho dan
(nam 2023) phan 16n da sinh séng ven séng lau doi trén 10 ndm va c6 kha nang mo ta cac
hoat dong khai thac cat va sat 10 tai khu vyc sinh song. Cu thé 1a (1) cac ho dan chiu anh
hudng, chua duge chinh quyén dia phuong ho trg di doi va (2) cac h¢ sinh song gan khu vuc
bi sat 16 bd song hang nim cua thanh phé Can Tho (Thét Nét, Ninh Kiéu, Binh Thay va O
Mon) va tinh An Giang (Thanh phd Long Xuyén). Mdi cudc phong van kéo dai khoang 30
phiit dé thu thap nhiing thong tin quan trong va c6 ¥ nghia cho qua trinh phan tich di liéu.
Day la nghién ctru dinh tinh, nén viéc thu thap thong tin ngung khi luong thong tin béo hoa
dé c6 thé tra 16 cac muc tiéu va cac cau hoi nghién ctru. Thong thuong, cac nghién ciru trude
day thuong thyc hién khao sat 30 phiéu phong van ¢ moi dia diém lay y kién khao sat nham
dam bao con s tdi thiéu dé phan tich thong ké [33].

2.5. Phuong phap xu ly va phan tich dir liéu

Dir lidu sau khi thu thap dugc tir didu tra khao sat xa hoi, cac cudc phong van voi ngudi
dan dugc chinh 1y dong nhat tiép d6 cac dit lidu nay dugc xtr Iy bang phan mém Stagraphics
va Microsoft Excel. Day 1a hai phan mém thuong dugce sir dung cho muc dich thdng ké, phan
tich dac trung cac mau va da duogc nhleu nghién ctru sir dung [34] Phuong phap thong ké -
md ta duoc sir dung dé phan tich cac s liéu so cap tir két qua diéu tra phong van. Két qua
sau khi xtr ly s€ duoc thé hién dudi dang biéu do, bang biéu, hinh anh,...phuc vu muc dich
nghién curu.
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3. Két qua

3.1. Pdc diém chung ciia nguoi dwoc phong vin

Két qua théng ké khao sat 70 nguoi dan vao nam 2023 tai cac dia diém dugc khao sat
cua thanh phd Can Tho va thanh phd Long Xuyén vé thong tin cta cia nguoi dugc phong
van (tén, gi6i tinh, tudi, nghe nghiép, khu vuc sinh sdng) cho thiy sy tuong dong vé dac diém
gi6i tinh cua chu ho, d6 tudi. Xét ve do tudi, so nguoi dan dugc phong van trén 60 tudi chiém
13%, phan 16n s6 ho duoc phong van & do tudi 30-60 (87%). Bo tudi trung binh cta toan bd
ngudi dan duoc phong van tuong dbi cao (50 tudi), véi ti 1& gidi tinh 57% nam, 43% nir).
Nhimg ngudi duge phong van cé trinh d6 hoc van con kha thip véi khoang 34% co trinh do
tiéu hoc; 46% c6 trinh do trung hoc co so; khoang 16% vdi trinh do trung hoc phé thong va
4% c6 trinh d6 cao dang, dai hoc. V& nghé nghiép chinh, c6 33 nguoi duoc phong van (chiém
49%) cho biét cong viéc cua ho lam thué/dich vy, 21 nguoi 1a nong dan (chiém 31%) va 16
ngudi 1am cong viée ndi tro chiém 21% (Bang 1). Két qua thong ké cia 34 nguoi dan vao
nam 2022 ciing ¢6 mot sé diém tuwong dong nhu cd 35% nguoi dan dugc phong vén trén 60
tudi, hon mot nira s6 ho dugc phong van ¢ do tudi 30-60 (65%). Do tudi trung binh cua toan
bd nguoi dan duge phong van tuong d6i cao (54 tudi), voi ti 1¢ gidi tinh bang nhau (50%
nam, 50% nir). Bén canh do 1a thoi gian sinh song cua cac ho dan trén 10 ndm ch1em ti 1€ kha
16n (93%), diéu nay lam ting do tin cay cho nhing thong tin ma ngudi dan cung cép.

Bang 1. Pic diém chung ciia ngudi dan duge phong van nim 2023 va 2022 (Pon vi: %).

< 4z Thét N6t  Ninh Kiéu Binh Thiy O Mén Long Xuyén Téng

Pic diém (2023) (n=8) (n=8) (n=10) (n=9) (n=35) (n=70)
Gidi tinh
Nam 63 50 50 67 57 57
Nit 38 50 50 33 43 43
Tuéi trung binh 44 55 53 48 49 50
30-60 100 88 90 89 83 87
>60 0 13 10 11 17 13
Trinh dd hoc van
Tiéu hoc 38 38 30 67 26 34
THCS 25 38 70 22 51 46
THPT 38 13 0 11 17 16
CPh-bH 0 13 0 0 6 4
Nghé nghiép
Nong dan 25 29 22 33 34 31
Lam thué/Dich vu 38 57 56 44 49 49
Noi trg 38 14 22 22 17 21

o iz Ninh Kiéu Binh Thiy O Mén Long Xuyén Téng

Pic diém (2022) (n=4) (n=6) (n=4) (n=20) (n=34)
Gidi tinh
Nam 25 83 100 35 50
Nit 75 17 0 65 50
Tuéi trung binh 46 51 53 57 54
30-60 75 67 75 60 65
>60 25 33 25 40 35

3.2. Vai tro ciia dong séng doi véi nguoi dan

Két qua thong ké s6 lidéu nam 2022 va nam 2023 cho thiy da s6 nguoi dan déu nhan dinh
rang song co vai trd quan trong trong cudc sdng hiang ngay cua ho (82% nim 2022 va 84%
nam 2023). Pidu nay ciing d3 duoc nghién ctru [35] chi ra ring kénh, séng co vai trd quan
trong dbi voi su phat trién kinh té cia DPBSCL nhu khai thac ngudn loi thuy san, két ndi kinh
té nong nghiép gilta trong va ngoai DPBSCL, m6 rong giao thong duong thuy, han ché tinh
trang dat phén va nhlem man. Tuy c0 su khac biét trong cau tra 161 ciia nguoi dan tai cac khu
vuc nghién ctru vé& muc dich sir dung nhung diém chung déu st dung cho muc dich giit rira.
Khu vyc Binh Thuy sir dung nhiéu nhat chiém 67% nam 2022 va 50% nam 2023. Tai O Mén,
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nguoi dan st dung dong song cho muc dich gidt rira c6 xu hudng tang, tang tr 25% (nadm
2022) Ién 67% (nam 2023). Tai khu vuc Long Xuyén nhan dinh cta nguoi dan qua hai nam
khong c6 sy chénh 1éch dang Kké, khoang 45% nhan dinh st dung song dé giat rira. Nhin
chung qua s liéu thong ké cua nam 2022 va nim 2023, ¥ kién cta nguoi dan vé st dung
song cho giat rua 1a twong duong nhau, ch1em khoang 47%. Tai Thot Nbt, Binh Thuy, 0
Mén, Long Xuyén da s6 nguoi dugc phong van tai cac khu vuc nay séng chi yéu bang nghé
néng nén c6 xu hudng gia ting vé sir dung song trong thuy loi, sir dung nudc séng dé tudi
tiéu. S6 liu théng ké nam 2023 cung cho thay, c6 t6i 88% y kién nguoi dan tai Thot N6t sir
dung soéng trong viéc di chuyén, tiép dén 1a Long Xuyén chiém 60%, O Mon chiém ti 1& 56%,
tai khu vuc Ninh Kiéu va Binh Thity chiém ti 1¢ thdp hon (khoang 10%) (Hinh 2).

56%
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Hinh 2. Két qua khao sat ngudi dan vé tAm quan trong va muyc dich st dung dong song.

3.3. Quan sdt ciia nguoi ddn vé thuc trang khai thac cét

Két qua danh gia quan sat ciia ngudi dan (thoi gian va tan suét cta thuyén khai théc,
thuyén van chuyén va xe tai van chuyén) cho thay phan 16n nguoi dan cho biét qua trinh khai
thac cat da va dang dién ra hon 10 nam (76%). Tuy nhién, dé co thé thiy hoat dong nay thi
phai tiy vao dia diém khai thac va vi tri noi & ciia nguoi dan, két qua khao sat chi ra rang
100% nguoi dan tai khu vgc Ninh Kiéu, 75% tai Thdt Nét, 64% tai Long Xuyén, 56% tai
Binh Thuy va 38% tai O Mén thay tau thuyén khai thic mdi ngay, nhiing ngudi dan con lai
cho biét ho chua ting thiy tau/thuyén khai thac cat trén song. Nhitng ngudi dan thay tau,
thuyén khai thac cét trén song 1a nhimng nguoi dan sinh sdng ¢ khu vyc sat song va nhiing
khu vuc khao sat thuéc mang ludi giao thong thuy 16n cia PBSCL vi vay nguoi dan tai day
c6 thé quan sat dugc tau thuyén thuong xuyén hon. Trén 70% nguoi dan tai nam khu vye
khao sat nhan dinh s luong tau thuyén khai thac cat trén song trong nhitng nam gan day c6
xu huéng khong thay d6i. Khu vic Tht N6t chiém ti 16 cao nhat (88%), tiép dén 1 khu vuc
O Mon (85%), Binh Thuy (75%), Long Xuyén (71%) va Ninh Kiéu (67%). C6 khoang 13%
nguoi dan trén tong s0 dugc khao sat cho biét hoat dong nay co chiéu huéng gia ting. Tuy
nhlen cling c6 mot s6 ¥ kién ngudi dan (chiém 14%) cho biét hoat dong nay gdy anh huong
xau dén moi trudng va la mét trong nhitng nguyén nhén dan dén sat 16 bo song nén bi cam
va ¢6 xu hudng giam. Pa sé nguoi dan déu quan sat thiy thuyén van chuyén cat hang ngay
(s it chon “khong” tai Long Xuyén véi 7% va tai Binh Thity 6% do nguoi dan sinh song tai
khu vue sat 1¢ nghiém trong, noi nghiém cam tau thuyén chay qua). Pdi voi xe tai cho cat
chi c6 khoang 25% nguoi dan tai Ninh Kiéu va 15% tai Long Xuyén thiy xe tai chd cat mdi
ngay. Phan 16n nhitng nguoi thdy xe chd cat v6i tin suat vai 1an trong mot thang (69% tai O
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M6n, 53% tai Long Xuyén, 50% tai Thot N6t, 25% tai Ninh Kidu va 19% tai Binh Thuy).
Chi ¢6 13% ngudi dan tai Thot N6t va 4% ngudi dan tai Long Xuyén nhéan thdy cir vai thang
thi méi thiy xe tai chd cat xuat hién mot 1an. S6 con lai tra 101 “Khong” do nhitng chd ho &
dang bi sat 10 nghiém trong nén dia phuong da nghiém cAm cac phuong tién chay qua, mot

s6 cho biét do ho sinh séng trong khu vuc cac tuyén dudng rat nho nén sé khong thiy xe cho
cat (Hinh 3).

Nguoi dan c6 nhin thay tau/thuyé
gu da'n c6 nhin thay Aau/ uyen C6 - Khong
khai thic cét trén séng?
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Hinh 3. Két qua quan sat ciia ngudi dan vé cac hoat dong lién quan dén khai thac cat.

3.4. Nhdn thirc ciia nguwoi ddn vé C&c vin dé méi trwong gan day

Niam van dé duoc dung dé danh gia su quan sat cia nguoi dan tai cac khu vuce khao sat
1a nhitng hién tuong quen thudc & An Giang va Can Tho. Hai khu vuc ndy ciing nhu ving
DBSCL d4, dang va s& chiu anh hudng ning né vé su thay doi méi truong nudc nhu sat 16
bo song, khai thac cat, xay dung cidc nha may thuy dién lam myc nudc thay ddi, sinh hoat
vUt réc bira bai cia nguoi dan, su bién d6i khi hau ciing da lam cho chét lugng nude thay doi
(Hinh 4). Két qua thong ké cho thay tai tit ca khu vuc déu nhan dinh riang x6i 16 bd song
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ngdy cang gia ting voi mirc dd trung binh cao chiém 82% nam 2022 va 73% nam 2023. Diéu
nay c6 do tin cdy cao boi theo nghién ciru [20] cho thiy tinh hinh sat 16 tinh An Giang dién
ra rat nhanh, nhét 13 ndm 2000-2005 véi toc do sat 1o trung binh 319ha/ndm va nam 2014-
2017 v6i 28 ha/ndm; khu vyuc thanh phd Can Tho, tinh hinh sat 16 dién ra nhanh nhét nim
2000-2005 v6i 105 ha/nam va nim 2009-2014 voi 49 ha/ndm. C6 thé thiy kéo theo hé luy
ctia sat 16 ngdy cang gia ting va chét lugng nude cang xau di thi luong ca, dong vt ciing o
xu huéng giam. Sat 1& ngdy cang nhiéu ciing 13 nguyén nhan khién chét luong nude dong
song ngay cang kém (74% nam 2022 va 83% ndm 2023). 100% nguoi dan tai Ninh Kiéu va
Binh Thuy dwoc phong van vao nam 2023 cho biét ngdp nudc bo sdng ngdy cang gia tang,
hién tuong nay thuong xay ra vao thang 8, thang 9, khi két hop v6i mua mua khién ngip lut
anh huong dén cudc song ctia nguoi dan. Mot s6 nguoi dén cho biét mic du ho dd ning nén
nha Ién cao hon trude rat nhiéu nhung nudc van ngap vao tan nha khién viéc sinh hoat tré
nén khé khan. Két qua ciing chi ra rang tai khu vuc Can Tho sé ngudi dan nhan dinh muc
nude cao hon chiém ti 1& 16n hon & Long Xuyén (Hinh 4).

100%
22%
37%
: z‘:’ bio) 100% v 14%
9% 73% g 15%
Y 83% 100% . 69%
e 50% 63% 80% B9% 75%
59% 100% 37%
83% 20%
47%
83% foos 100% 80% B 100% 85% 94%
()
74% 75% 67%
25% 75%
— 90% 100% 88% 67% 100% 89% 80% 86%
50%
25%
2022 2023 2023 2022 2023 2022 2023 2022 2023 2022 2023
(n=34) (n=70) (n=8) (n=4) (n=9) (n=6) (n=10) (n=4) (n=8) (n=20) (n=35)
Téng Thét N6t Ninh Kiéu Binh Thity O Mon Long Xuyén
[t ca hon Chét lwong nudce x4u hon Muc nude cao hon Sat 16 bd séng nhiéu hon Ngap nudc bo song

Hinh 4. Két qua nhén thirc cia ngudi dan vé cAc van dé moi truong xay ra gin day.

3.5. Nhdn thirc nguoi ddn vé khai thdc cdt 1 tot hay xdu

Qua két qua thong ké vé nhan thirc cia ngudi dan cho thay co toi hon 50% ¥ kién ngudi
dan tai tt ca khu vue khao sat nam 2022 va hon 30% nam 2023 déu chon khong biét vi ludng
lu trong quyét dinh khai thac cat long song ¢ loi hay hay khong. Co su khac biét gitra y kién
nguoi dan qua 2 nam khao sat. Tai khu vye Ninh Kiéu, s6 liéu thong ké nam 2022 cho thay
¢6 50% y kién nguoi dan nhan dinh viéc khai thic cat 1a khong tot va khong co ngudi dan
nao nhéan dinh vé loi ich cua khai thac cat. Tuy nhién nam 2023, c¢6 25% ) nguoi duge khao
sat cho rang viéc khai thac cat mang lai tién, viéc 1am hodc cung cap cét cho xdy dung, va co
t6i 75% ngudi dan biét vé tac dong ticu cuc do khai thac cat gy nén. Khu vyuc O Mon ti 1&
ngudi dan nhan dinh viéc khai thac cat 1a tt chiém ti 18 cao nhét tai tat ca cac khu vuc khao
sat (50% nam 2022 va 33% vao nim 2023) va c6 trén 50% ngudi dan khong biét hoat dong
nay c6 loi hay khong vi da sé nhitng ngudi nay khong quan tdm dén hoat dong nay. Pang
chii ¥ chi ¢6 13% y kién nguoi dan tai Thét N6t va 6% nguoi dén tai Long Xuyén nhan dinh
viéc khai thac cat vira mang lai loi ich nhu cung cap vat liéu cho xay dung, nhung no ciing
mang dén nhiing tic dong tiéu cuc, anh hudng xau dén moéi truong, gy 6 nhiém ngudn nude
va kéo theo tinh trang sat 16 bo song.
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26% 25% 33% 20% pa% 29%
15% 13% g 15%
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Cé6 =Khong = Khongbiét ~ CO va khong

Hinh 5. Két qua nhén thirc ctia ngudi dan vé khai théc cat c6 tot hay khong.

Két qua thong ké vé giai quyét, khiac phuc van dé do khai thac cat gay ra cho thiy da s6
nguoi dan tai cac khu vuce khdo sat chua tung nd lyc khic phuc van dé lién quan do hoat dong
khai thac céat (79% nam 2022 va 93% nam 2023) (Hinh 6). S liéu khao sat tai khu vue Ninh
Kiéu (50% nguoi dan ndm 2022), tai Thot Not (38% nam 2023), Long Xuyén (25% nim
2022 va 3% nam 2023) va tai khu vuc Binh Thuy (10% nam 2023) cho thay nguoi dan khic
phuc tinh trang khai thac cat bang cach trong cay dé giir dat, cung nhau gop von dé lam duong
6n dinh, bao c4o 1én chinh quyén dé giam thiéu khai thac, van chuyén cat hay déng nhiing
coc gb gan khu vyc nha ¢ dé ngan chan tau thuyén khai thac cét.

Cé Khéng
50%
63%
79% 75%
0 90%
9% 100% 100% ’ 100% 100% 97%
50%
38%
2% 25%
7% 10% 3%
2022 2023 2023 2022 2023 2022 2023 2022 2023 2022 2023
(n=34) (n=70) (n=8) (n=4) (n=9) (n=6) (n=10) (n=4) (n=8) (n=20) (n=35)
Téng Thét N6t Ninh Kiéu Binh Thuy O Moén Long Xuyén

Hinh 6. Két qua nd lyc ciia ngudi dan trong viée khic phuc van dé do khai thac cat gay ra.

Theo nhan thirc cua nguoi dan thi hoat dong khai thac cat gady anh hudng sat 16 bo song
chiém ti 1¢ cao nhét 40%. Thiét hai vé giao thong, cau, cong trinh chiém 35% va gay mat dat
30% (Bang 2). Ca ba tac dong nay déu lién quan dén sat 16 bo séng, nhom nghién ciru cho
rang ‘nguoi dan nhén thire dugce cac tac dong xau cua khai thac cat khi duoc hoi 6 rang nhung
da s0 chua dua ra dugce 101 giai thich cu thé. C6 87 ngudi duoc phong van trén tong s6 104
cho rang sat 16 1a do song danh manh gay ra boi su di chuyen ctia tau thuyén va mua 16n, chi
6 17 nguoi (6 ngudi nam 2022 va 11 ngudi ndm 2023) hiéu co ché vat 1y cua hoat dong khai
thac cat gay sat 16 bo song (Bang 2).
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Bang 2. Két qua nhan thirc ctia ngudi dan vé sy anh hudng méi truong lién quan khai théc cat (Pon vi: %).

] Thét N6t  Ninh Kiéu Binh Thity O Mén Long Xuyén Tén

Anh hwéng 2023 2022 2023 2022 2023 2022 2023 2022 2023 ( n:10%1)
(n=8) (n=4) (=9) (n=6) (n=10) (n=4) (n=8) (n=20) (n=35)

On hon 25 25 13 17 10 25 11 10 6 10

Sat 16 hon 75 50 75 33 80 50 67 40 63 40

[t c4/tdbm hon 38 25 88 0 90 25 11 15 23 15

Métdat 63 50 75 33 40 25 56 30 51 30

Hu hong duong, cau, 54 50 100 33 80 25 67 35 60 35

cong trinh

4. Théo ludn

Tai dong bang séng Ciru Long, sat 1& bd song 13 van dé méi trudng nghiém trong xay ra
thuong xuyén doc theo song Hau do chiu anh hudng cua cac hoat dong khai thac cat long
s6ng tran lan trong khu vuc. Tuy nhién, rat it nghién ciru cung cip hiéu biét siu sic vé nhan
thirc cia nguoi dan dia phuong vé khai thac cat va tic dong ctia nd6. Nhém nghién ctru da tién
hanh phong van véi 34 ngudi dan (nam 2022) va 70 ngudi dan (ndm 2023) doc song Hau dé
danh gia nhan thirc ciia ho vé hoat dong khai thac cat lién quan t6i sat 16 bo séng 6 DPBSCL.
Nghién ctru phan loai nhirng nguoi tra 161 thanh ba nhém: (1) Nhiing nguoi bi anh hudng
ning né boi sat 1, (2) nhitng ngudi sdng gan khu vuc bi anh hudng nhung nhan thirc khong
chic chin va (3) nhitng ngudi song tai khu vuc c6 bo ké khong biét nhitng rui ro trong tuong
lai.

(1) Nhitng nguoi dan bi anh huong truc tiép boi sat 16 by song nhin chung nhan thirc
duoc nhitng rui ro va van dé do khai thac cat gay ra. Mot s6 nguoi duge hoi tich cuc tim cach
tim hiéu nguyén nhan bang cach xem tin tirc va doc bao hoic sach, nhitg ngudi duoc hoi
nay cam thay rang khai thac cat 1a nguyén nhéan chinh din dén sat 1 bo séng, diéu nay ciing
nhan manh tim quan trong ctia truyén thong trong viéc nang cao kién thirc dja phuong. Vi
sy mét on dinh bd song, nhitng ngudi nay da phai dua ra quyét dinh khé khan 1a di doi dén
mét dia diém 6n dinh hon hodc ¢6 nguy co gap sat 1o tiép, mac du dugc chinh quyén hd tro
tai chinh nhung nhing nguoi dugc hoi khong ¢é y dinh tai dinh cu do chi phi cao va ton cong
strc. Piéu nay twong tu nhu voi nghién ctru [36] vé viée tai dinh cu do 1ii lut ¢ trung tdy Hoa
Ky. Mit khac mot s6 ngudi lai cho rang khoan dén bu 1a khong di va tim kiém noi khac 1a
bat tién.

(2) Nhiing nguoi sdng gan khu vuc sat 16 nhung khong bi anh hudng truc tiép, duong
nhu ho chua ré nguyén nhan va co ché lién quan dén viéc khai thac cat. Nhiéu ngudi cho
rang nguyén nhan chinh gay sat 10 b 1a do qua trinh ty nhién hoic song manh do tau thuyén
di qua tao ra. So v6i nhimg nguoi bi anh hudng truc tiép do sat 10 bd, nhém ngudi nay to ra
khong méy quan tim dén nguyén nhan gay ra. Do d6, nhitng nguoi nay nhin chung tng ho
hoat dong khai thac cat nhiéu hon. Piéu ndy c6 thé gay bat loi vé 1au dai vi viée thiéu nhan
thirc c6 thé dan dén két qua t6i t& hon [37].

(3) Nhimg nguoi dan song trong khu vuc dugce bao vé bang ke bé tong duong nhu khong
hé quan tam dén tinh trang sat 16 bo' ma thuong tiép tuc xay nha va sinh séng gin bo. Tuy
nhién, d1eu nay rat nguy hiém vi trong tuong lai ¢6 thé xay ra bat ctr vu sat 16 ndo va c6 thé
gdy ra ton that 16n hon [38]. P c6 nhidu du 4n ké duoc thuc hién nhung kém chét luong gay
thiét hai 16n vé tai san va ngan sach [39, 40].

Nhin chung, sat 16 bo song, thiét hai co so ha t?mg va mat dit 1a ba tac dong thuong gap
ctia viéc khai thac cat. Nhitng ngudi duoc phong van ¢ Ninh Kiéu 1 nhitng nguoi nhan thirc
r5 nhat diéu nay. Tuy nhién, nhom nghién ctru nhan thiy nhiing nguoi khong bi anh huong
tryc tiép boi nhimg tac dong tiéu cuc ndy thuong khong bi anh hudng boi hoat dong khai
thac cat. Két qua nghién ctu cho théy hau hét moi nguoi déu nhan thace duge tac dong tiéu
cuc cua viée khai thac cat di véi sat 16 bo song nhung rét it ngudi duoc hoi ¢ thé giai thich
15 viée khai thac cat dan dén sat 16/sap bo séng nhu thé nao. Chi c6 17 trong s6 104 ngudi
dugc hoi (16,3%) hiéu duoc co ché vat 1y ma viéc khai thac cat gop phan gay sat 16 bo séng.
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5. Két luan

Nghién ctru da diéu tra xa hoi hoc qua bang hoi v6i 34 ngudi dan ndm 2022 va 70 nguoi
dan nim 2023 sinh sdng doc theo tuyén song Hau thudc thanh phd Can Tho tinh Can Tho va
thanh phd Long Xuyén, tinh An Giang. Nghién ctru thuc hién nham danh gia nhan thirc cia
nguoi dan vé hoat dong khai thac cat va nhan thic vé tac dong cua khai thac cat din dén sat
16 bo séng. Nghién ciru cho thiy hai két qua cu thé sau:

Thir nhat, nguodi dan nhan thire dugc hoat dong cua khai thac cat da dién ra rat 1au va bi
mau thun boi hai mit cua nd, c6 loi cho kinh té nhung gay ra nhitng vin dé méi trudng. Hon
75% nguoi dan dugc khao sat nhan dinh hoat dong khai thac cat da va dang tn tai trude day
10 nam. C6 t&i 40% nguoi dan tai cac khu vue phong van khong thé ra quyét dinh khai thac
cat 1a t6t hay xau. Tuy nhién, ho hiéu hoat dong khai thac cat da gay ra nhiéu vin dé moi
truong, co tdi 76% nguoi dan nhan dinh vé sat 16 b song ngay cang gia ting va 80% cho
rang chat lugng nudce kém hon trude.

Thir hai, rat it ngudi dan hiéu rd khai thac cat lam hao hyt long song, suy yeu bo song
dan dén sat 16. Chi 40% ngudi dan nhan dinh rang sat 10 bo song lién quan dén hoat dong
khai thac cat, trong d6 chi c6 17/104 nguoi hiéu 18 co ché vat 1y cua viée khai thac cat dbi
v6i su sat 16 bo song, phan con lai cha yéu ho chi biét qua truyén miéng. Phan 16n t6i 87
ngudi dugc phong van cho ring sat 16 bd séng 1a do tic dong song danh cua sy di chuyén
tau/ thuyén hoic cho mua 16n.

Nghién ctru con nhitng han ché vé vi tri - d6i twong phong van va nhan thirc ciia ngudi
dan chua nam 16 tac dong khai thac cat dan den sat 10 bo song. (1) Chwa danh gia hét duoc
nhan thirc ctia ngudi dan tai nhitng khu vuc con sat 16 nang né boi vi tri gan khu vuc khai
thac cat long song va chiu tdc dong chdy manh cua dong chinh. Béi cac nguyén nhan: Khé
tiép can do dan cu tai day di doi va chuyén dén thuong xuyén dan dén nhiéu d6i tuong phong
van khong 1o tinh hinh, khong dap tmg dugc yéu cau cua bang hoi; (2) Nhan thtrc cia mot
s6 nguoi dan qua két qua tir bang phong van chua phan anh dugc hét tinh hinh khai thac cat
va sat 16 tai khu vyc bai nhidu yéu té khach quan, co thé ké dén: vi tri khai thac cat cha yéu
xa bo, nhan thire chu quan do dugce bo ke bé tong bao v€, chi nhan thirc nguyén nhan tire thoi
gay sat 1& do tac dong song danh va mua 16n.

Nham nang cao nhan thirc cia nguoi dan hudng toi hiéu r6 hon khai thac cat dan dén sat
16 bo song, nghién ciru de Xuat hai giai phéap cu thé: (1) Giai phap nhoém giai phap cong trinh
gia ¢6 phan bo song bao gom xdy dung bo ke, dé ngdm pha song bang cdy tre/tram, trong
Cay ven sdng, dong coc; (2) Giai phap vé quan 1y hoat dong khai thac cat long song dugc phd
bién toi nguoi dan dia phuong, ting sy tham gia ciia nguoi dan trong viée quyét dinh khai
thac khodng san tai dia phuong, chu trong di doi cac hd dan chiu anh huong cia sat 16 bo
song t6 chirc tap huan va tuyén truyén nang cao nhén thirc can bd, cong chirc va ngudi dan
vé van d& nay.

bong gop cia tac gia: Xy dung ¥ tuong nghién cru: NT.H., T.b.D., C.T.V,, C.N.X.Q,;
Xtr 1y s6 lidu: N.T.H., N.D.T.; Viét ban thao bai bao: N.T.H.; N. DT Gopybal bao T.b.D.,
C.T.V.,,C.N.X.Q.,ND.T.

Loi cam on: Nghién ctru dugc Pai hoc Quéc Gia TP.HCM hd tro kinh phi thu thap dir liéu
nam 2023 theo dé tai ma s6 B2021-24-01. Di liéu ndm 2022 duoc su hd trg ciia Nghién ciru
khai théc cat do Dy an Truong Pai hoc Ky Thuat Nanyang, Singapore phdi hop thyc hién
cung Vién Moi truong va Tai nguyén, PHQG-HCM, va Truong Pai hoc Tai Nguyén va Méi
Trudng TP.HCM. Nhom nghién ctru ciing cam on cac ddng nghiép tai cic don vi nghién ctru
da tham gia thao luén va nhitng nguoi dan da tham gia tra 16i phong vén.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ctru ciia tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong co sy tranh chap lgi ich trong nhom tac gia.
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Abstract: The excessive demand for exploiting riverbed sand, surpassing the natural
accretion capacity, stands as a primary catalyst for riverbank erosion and adverse
environmental effects in Vietnam, particularly in the Vietnamese Mekong Delta region.
Despite its significant role in environmental degradation, public awareness regarding the
link between sand mining activities and riverbank erosion remains limited. This research
aims to elucidate the awareness levels of local communities concerning environmental
issues arising from sand mining activities in the Vietnamese Mekong Delta. Conducting a
social survey via questionnaires among 104 participants in Can Tho and An Giang in 2022
and 2023, the findings reveal that while respondents generally acknowledge the
environmental impacts associated with sand mining, only 40% clearly understand the direct
correlation between sand mining activities and riverbank erosion. The results also show that
direct affected-households better understand the riverbank erosion mechanism due to sand
mining. The study's outcomes emphasize the urgent need for educational initiatives to foster
a deeper understanding among the local populace regarding the repercussions of sand
mining activities on the delicate equilibrium of river ecosystems.

Keywords: Sand mining; River erosion; Awareness; Environment; Vietnamese Mekong
Delta.
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Tém tit: Trong nhitng nam gan day, cong tac du bao, canh bao cua Tong cuc Khi tuong
Thuy van (KTTV) di dat duge nhiéu bude tién 16n va dap tmg mot phan nhu cau ngay
cang cao cua xa hoi. Tuy nhién, vdi tinh trang bién ddi khi hau dién ra nhanh chong, su
thay dbi ctia cong nghé du bao, canh bao KTTV va nhu cau ciia cac linh vuc kinh té - x4
ho1 da dat ra nhiing yéu cau méi vé to chic hoat dong du bao, canh bao KTTV phu hop
v6i tinh hinh thuc té. Bai b&o sir dung cac phuong phap thong ké, phan tich, tong hop va
tham khéo y kién chuyén gia dé phan tich hién trang va van de trong phan cap hoat dong
du béo, canh bao KTTV, tir 46 dé xuat mot s6 giai phap phan cap nham nang cao hiéu qua
cua hoat dong du bdo, canh bao KTTV. Két qua nghién ctru 1a co s& quan trong cho cac
nha quan 1y t6 chirc phan cap hoat dong du bao, canh bao KTTV, nham nang cao tinh hi¢u
qua va phat huy duogc vi thé, vai trd ctia nganh KTTV trong thoi ky méi.

Tiwr khoa: Du bao; Canh bao KTTV; Phan cép du bao.

1. Mé dau

Thong tin dy béo, canh biao KTTV dong vai trd quan trong trong sy phat trién kinh té-
xa hoi, bao dam qudc phong va an ninh, dic biét 1a trong cong tac phong tranh va giam nhe
thiét hai do thién tai giy ra. Theo su tién bo nhanh chong cua xa hoi va su phat trién manh
mé, cing voi su nhay vot ciia nén khoa hoc cong ngh¢, thong tin du bao, canh bao KTTV
ngay cang thu hat sy quan tam, voi yéu cau thong tin ngay cang da dang va chi tiét. Vi vay,
cac qudc gia trén thé gidi déu dic biét quan tdm dén dau tu va phat trién hoat dong KTTV
noi chung, va du bao, canh bao KTTV noi riéng. Tuy nhién, tuy thudc vao vi tri dia ly, khi
hau, ché do chinh tri, cing nhu myc tiéu va yéu cau cu thé cua timg qudc gia, hoat dong du
bdo KTTV (bao gom khi tugng, thity vin va hai van) c¢6 thé thudc quan 1y cia mot to chirc
chung hodc phan tach ¢ cac t6 chirc khac nhau. Ciu triic to chirc KTTV & cac quéc gia trén
thé gioi da dang, phan anh sy da dang trong quan ly thong tin KTTV cing nhu kha nang
ung pho véi tinh huong thién tai khan cap.

Tai Trung Qudc, KTTV duoc quéan 1y bai hai co quan riéng biét 13 Tong cuc Khi tuong
Trung Qudc va Bo Tai _nguyén nudc Trung Quéc. Tong cuc Khi trong Trung Quoc (CMA)
thudc quan 1y ctia Qudc vu vién va co cau tric ngang B9, hd trg chinh quyén tai cac cap
hanh chinh. Cac dia phuong to chirc co quan khi tuong theo mé hinh quan ly kép, phan
thanh 3 cp twong (mg véi 3 cap quan 1y hanh chinh tinh, huyén, xa, co su két hop giita co
quan khi twong va chinh quyén dia phuong. Chinh quyén dia phuong chiu trach nhiém quan
ly va phat trlen nganh khi tugng theo luat. B§ Tai nguyén nude thuc hién nhiém vy tham
do, quan tric, va bao vé tai nguyén nudc, cung voi canh bao va phong chéng li lut. Hé
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thdng quan tric thity van duoc dau tu trén 07 luu vuc song 16n, trong khi chinh quyén dia
phuong dam bao tram quan tric cho cac séng nho. Mdi tinh ¢6 Cuc thuy loi va Trung tAm
du bao, canh bao thién tai dugc phép phat ban tin du bao [1].

Tai Nhéat Ban, Co quan Khi twong Nhat Ban (JMA) 13 co quan quc gia vé KTTV,
thudc quan 1y cua nha nudc va khong cung cp dich vu thwong mai KTTV. Hé théng t6
chtrc cia IMA tai dja phuong twong Gmg véi cip hanh chinh, bao gdm 6 Pai khu vuc va 47
bai khi tugng tinh. Ngoai ra, JMA dam nhén trach nhiém phuc vu hang khong véi 4 Trung
tam khi trong hang khong va 55 chi nhanh tai cac san bay, cing 4 Trung tim bién. Pai khi
tuong tinh phuc vu cho tinh va du bdo, canh bao tuy thudc vao quy mé hién tugng. IMA
chiu trach nhiém cung cap dich vu dy bao 11, lut, c6 su ph01 hop chat ch& voi co quan chinh
quyén trung uong va dia phuong. Céc dich vu nay bao gom canh bdo va tu van cho 407
song trén toan qudc, voi hé thong du bao 11 lut cho 289 song dugc JMA va Cuc quan ly
nude va thién tai (MLIT) phéi hop quan 1y, con 118 séng duoc JMA va cac van phong ky
thuat dan dung cta chinh quyén tinh quan 1y [2].

Tai Han Quéc, du bao, canh bao khi tugng dugc thyc hién ¢ hai cép: cép trén do Cuc
Du bao thuc hién, chu yéu tap trung vao ban tin du bdo bao; cép dudi dugce thuc hién bdi
07 Vin phong Khi tugng khu vuc va 02 Chi nhanh Vian phong khi tuong. Dbi véi du bao 1,
¢6 04 Van phong quan 1y li thuc hién theo luu vuc song khac nhau, bao gdm Vian phong
quan 1y 1l song Han, Imjin, Geum va Yeongsan, Nakdong. Mdi Vin phong quan 1y lii co
trach nhiém dy bao, quan tric thuy van va quan ly thong tin lién quan dén 1ii cho céac luu
vue song khac nhau ¢ khu vyc mién trung, nam, dong nam va ty nam Han Qudc [3].

6] Viét Nam, hoat dong du bao, canh bao KTTV bao gdém hé théng du bao, canh bao
KTTV quéc gia thuoc Bo Tai nguyén va Moi trudng; cac don vi du bao, canh bao theo
chirc nang nhiém vu (thugc Bo Tai nguyen va Moi trudng va cac BO, nganh khac) va cac t6
chtrc duoc cip c6 tham quyén cap gidy phép hoat dong.

Péi Vo1 hé thdng du béo, canh bao KTTV qudc gia: Ttr sau khi dat nudc thong nhat,
md hinh t6 chic hoat dong du bao, canh bao KTTV van chii yéu duoc phan lam 03 cap: (1)
cép trung vong (Trung tam du bao KTTV trung uwong) c6 trach nhiém dy bao KTTV cho ca
nuéc; (2) Cap khu vuc bao gdm 09 Pai KTTV khu vuc thyc hién tiép nhan, tong hop céc 6
liéu va san pham du bao KTTV lién quan dé du bao cho khu vuc va cung cip cac san pham
nay cho cac Dai KTTV tinh; (3) Cép tinh (54 Pai KTTV tinh) thyc hién dy bao KTTV
trong pham vi tinh, trén co s¢ bd sung cac ban tin dy bao nén ciia Trung tim Dy bao KTTV
Trung wong va ban tin dy bao cua Bai KTTV khu vue.

Tt cudi nam 2017, hé thdng du béo, canh bao KTTV qubc gia da trlen khai thyc hién
theo 02 cip: trung wong va dia phuong. Cép trung wong tap trung cung cap tin thoi tiét cho
Ban chi dao quéc gia vé phong, chong thién tai, co quan thong tin dai ching, cac bo,
nganh,.... Cap dia phuong, bao gom Dai KTTV khu vuc va Dai KTTV tinh, chiu trich
nhiém du béo, canh bao KTTV tai dja ban, cung cap thong tin chi tiét cho Tinh ty va Uy
ban Nhan dén tinh, Ban Chi huy phong chdng thién tai va tim kiém ctru nan dia phuong [4,
5].

Bén canh hé théng du bao, canh bao KTTV quéc gia, nhiéu t6 chuc thuc hién hoat
dong dy bdo, canh bdo KTTV v61 muc dich chuyén nganh hoac riéng. Hoat dong du bao,
canh bao khi tuong lién quan dén hoat dong bay thudc quan 1y va thyc hién ciia Bo Giao
thong Van tai. Cac to chie khac nhu Vién Khoa hoc Thuy loi mién Nam thuc hién du béo
man, ngudn nude, lii, va sat 16 Dong bang song Ciru Long theo phan cong ciia Bo Nong
nghiép va Phat trién ndng thon [6].

Theo quy dinh ctia Luat KTTV, Luat Tai nguyén nude, Luat Thuy loi va Nghi dinh cia
Chinh pht vé quan 1y an toan dédp, hd chira nudc, chu so hitu va céc to chic lién quan phai
thuc hién quan tric KTTV, tinh toan, du bao lugng nudc dén ho, va cung cép thong tin cho
co quan quan 1y nha nudc. Pic biét, cac hd chira thuy loi va thuy dién co dung tich tir ba
triéu mét khdi tré 1én can tudn thu quy trinh van hanh lién ho chia trén cac luu vuc song
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anh huong dén 1di, ngap lut ving ha du. Tat ca ddi twong tham gia cong tac du bao, canh
bédo KTTV déu phai tuan thu quy trinh va quy dinh chuyén nganh do B Tai nguyen va Moi
truong ban hanh, dugc thyc hién theo tham quyén cta cic cap co tham quyén trong nganh.
[7-10].

Bén canh do, con c6 sy tham gia cua cac co quan, t6 chuc da duge Bo Tai nguyén va
Moi trudng cp gidy phép hoat dong du bao, canh bao KTTV theo quy dinh tai Luat KTTV
va cc vin ban huéng dan thi hanh Luat thuc hién cung cdp cac san phdm du béo, canh bao
KTTV trén pham vi ca nude cho cac muc dich riéng cua cac ddi twong st dung [7, 9, 11].
Day la cac dbi tugng tham gia thyc hién du bdo, canh bdo KTTV theo hinh thirc xa hoi hoa,
thwong mai hoa hoat dong KTTV va chiu su quan 1y truc tiép cua Bo Tai nguyén va Moi
truong.

Véi su phat trién nhanh chong cta kinh té - xd hdi Viét Nam, nhu cau thong tin vé du
bao, canh bao KTTV ngay cang tang cao tur cong dong va cac linh vyc nhu nong nghiép,
giao thong, cong nghiép, nuoi trong thuy san, du lich. Yéu cau vé thong tin du bao, canh
bao KTTV trong cong tac phong chdng thién tai cling ngay cang sém hon, chi tiét hon dén
ting cap huyén, xa. Trong cac giai doan chuan bi ké hoach, img ctru, va phuc hoi sau thién
tai, thong tin tr nganh KTTV dong vai tro quan trong. Ludt KTTV dé quy dinh 0 vai tro
ctia nganh nay, bao gom trach nhiém cung cap thong tin thién tai cho cac co quan va dia
phuong lién quan, dong thoi, ban tin dy bao, canh bao ciia hé thong du bao qudc gia la
nguon thong tin chinh thue trong cac hoat dong phong, chong thién tai tai Viét Nam [7].

Thir hai, bién d6i khi hau di va dang lam thay d6i khi hau thoi tiét theo hudng phiic
tap, kho luong, cung voi su dang cao cia nudce bién chéc chan s& gdy ra nhimg tac dong to
16n va nghiém trong dén sy phat trién kinh té - x4 hoi ciia nudc ta von phu thudce nhiéu vao
thién nhién. Khong chi nhiing linh vuc d& bj ton thuong va chiu tac dong manh mé nhét cta
BDPKH nhu: ndng nghiép, an ninh lvong thuc, tai nguyén nudc, rung, da dang sinh hoc, quy
hoach cac khu dén cu ma hau nhu toan b nén kinh té ctia dit nudc ciing s& phai chiu
nhimg anh hudng truc tiép hodc gian tiép do nhitng hau qua cuia BBPKH gly ra.

Thir ba, cong nghé du bao KTTV di trai qua bdn ky nguyén phat trién trong hon mot
trdm nam. Ky nguyén dau tién (1919-1939) str dung s6 liéu quan trac va k¥ thuat du bao
ngoai suy, tuyen tinh. Ky nguyén thtr hai (1939-1956) danh dau su gia tang hiéu biét cua
nhan loai vé vat ly khi quyén va sy hd trg cua may tinh. Ky nguyén thir ba (1956- 1985)
chimg kién sy xuat hién ciia mo hinh s tri va thlet bi quan trac tor xa nhu vé tinh. Ky
nguyén thir tu (1985-2018) dac trung boi su phat trién dot pha vé cong nghé du bao sd va
cbng quan trac thé hé méi.

Ky nguyén thir nim dugc du béo s& dién ra trong khoang 30 nam toi, tir nam 2019 dén
nam 2050, dugc goi la ky nguyén du bao cua cac hé thong thong minh [12]. Dung luong dir
lidu quan tric va du bao trong linh vyc khoa hoc Trai Pt da co su gia tang theo cap s6 mi
[13]. Tinh dén nay, dit liéu vé ra da va vé tinh thoi tiét ciing da tang theo cap s6 nhan. Tuy
nhién, md hinh dién toan dam mdy déd khong dap ung dugc yéu cau vé kiém soét va xur Iy
chat lugng dir liéu [14]. Do d6, dé dam bao chét lwong va kiém soat dir lidu, phuong phap
dién toan ddm may va dién toan bién (edge) da duoc ing dung, gitp ra da thoi tiét tro thanh
mot thiét bi bién v6i kha ning tinh toan va luu trix [15].

Trong linh vuc du bdo, canh bdo KTTV, su ung dung cua tri tu¢ nhan tao (Al) va cac
cong nghé khoa hoc dir li¢u, dac biét 1a hoc may va khai thac dir liéu, da dua ra cai tién
dang ké vé do chinh xac va lam thu hep khoang cach giita du bdo mé hinh sé va du béo
nghiép vu. Viéc st dung cac thuat toan Hoc may (Machine Learning - ML) va Hoc sau
(Deep Learning - DL) 1a mdt qua trinh Iya chon phu hop cho ting dang bai toan du bao
KTTV cu thé [16].

Pé ting cudng chét luong trong cong tac dy bao va canh bao KTTV, nhiéu qudc gia
trén thé giéi da chuyén doi sang tlep can lién nganh, ddc bi€t 1a trong linh vuc cong nghé
thong tin va dit liéu 16n. Cac hé théng nay khong chi gitp truy cap nhanh chéng dén ngudn
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dir liéu da dang ma con cung cép thong tin kip thoi vé nguy co va hé qua khac nhau trong
qua trinh du bao, canh bao KTTV. Piéu nay gitp giam thiéu rui ro bo st trong qua trinh
giam sat du bao [17].

Hién nay, cong nghé du bao chi tiét cho thoi tiét diém dd duoc nang 1én dén thoi han
10 ngay v&i chit luong ot hon nhiéu trudc day, tuy nhién du bao mét sé yéu td nhu luong
mua con rat han ché [18]. Khi budc vao ky nguyén du béo thoi tiét thir nam, cac k¥ thuat,
cong cu hién nay da cho phép thuc hién nhiéu su tong hop, phén tich dy bao quy mé l6n, do
d6 T6 chirc Khi twong thé gigi (WMO) di thic ddy cac qudc gia chuyén dich sang phat
trién phuong phap du bao dya trén téc dong.

Ky nguyén chuyén sang du bao thoi tiét dua trén tac dong la mot phan quan trong trong
su tién bd ctia khoa hoc KTTV. Dy bao thoi tiét dya trén tac dong dat dau a an sdu sac trong
viéc ung dung khoa hoc va cong nghé dé cai thién kha ning du baO thoi tiét va giam thiéu
thiét hai do thoi tiét giy ra. Dy bao dua trén tac dong giup cac cip lanh dao va nha chirc
trach bao vé cong dong tot hon, nhét 1 trong qué trinh chuan bi, 1én ké hoach, quan ly rui
ro thién tai va tmg pho khi tinh hudng xay ra [17]. Nhirng nam gan day, tim quan trong cua
viéc dua ra quyét dinh dya trén du bao tac dong thoi tiét, nhat 13 bao, 1di, 6 nhiém khong khi
dbi véi cac hoat dong xa hoi cling tang 1én dang ké ti 18 thuan véi su gia ting dan sb, qua
trinh d6 thi hoa va sy phat trién kinh té & khu vuc duyén hai ven bién [19]. Pay 1a mot phan
quan trong ctia nd luc ciia cac nha khoa hoc va cac qudc gia dé du bao va hiéu mé hinh thay
d6i KTTV trong twong lai. Hién nay, WMO da kéu goi cac qudc gia thanh vién chuyén doi
sang du bao dya trén tac dong (IBF). WMO d3 xay dung céc tai liéu hudng dan trién khai
du bao duya trén tac dong. IBF dugc WMO danh gia la mot xu huéng du bao quan trong va
tat yéu trong twong lai [20].

Cubi cung 1a sy phat trlen manh mé cia Cach mang cong nghi¢p 4.0, tri tué nhan
tao,...ngay cang 16n thi yéu cau hién dai hoa nganh KTTV, bao dam cong tac du bao, canh
bao KTTV nang cao do tin cay, tinh kip thoi va day da noi dung 1a _yéu cau cap thiét. Theo
cac chuyén gia trén thé gidi, chuyén doi s6 cua nganh KTTV c¢6 tiém ning, du dia rat 16n,
chi sau linh vyc quan sy. Chinh vi vay, hién dai héa cong nghé du bdo va truyen, phat tin
du bao KTTV ciing 1a mot trong nhitng nhiém vu hang dau ctia nganh KTTV hién nay, dic
biét la mg dung cong ngh¢ 4.0 [21].

Nhu vay, tur tong quan trén c6 thé thay, cic co quan Chinh phu ¢ cac qudc gia phat
trién thuong truc tiép quan ly linh vire KTTV va cung cap dich vy nay mién phi. Trong khi
do, & cac qudc gia dang phat trién, co cdu to chirc KTTV doi hoi sy hop tac gitta nhiéu co
quan khac nhau, bao gom ca quan ly moi truong, thuy van va khi tugng. Sy khac nhau
trong co céu t6 chirc KTTV ctia mdi qubc gia phan anh sy linh hoat va déap ng da dang cua
tung quoc gia d6i voi thach thae KTTV, tuiy thudc vao tinh hinh cu thé va ngudn luc c6 sén,
bao gdm ca trinh dd va kha ning (mg dung cong nghé du bo, canh bao KTTV. Mdi mo
hinh t6 chtrc ¢6 mat manh va diém yéu riéng. Xu hudng chung trén thé gioi la thye hién
chia s¢ va tich hop thong tin gitra cac linh vyc chuyén mén khac nhau dé huy dong tdi da
hoa ngudn von dau tu, nhung thuc té thyc hién diéu nay rat kho khan va doi hoi thoi gian.

Nhimng thach thirc tir BDKH cing voi sy thay d6i va phat trién ctia cong nghé du bao
KTTV, dac biét 1a img dung tri tu¢ nhan tao va khoa hoc dir li¢u da dat ra bai toan can thay
d6i cach tiép can trong phan cap du béo, canh bao KTTV. Viéc ung dung tién bo cong ngh¢
dé cung cap thong tin chi tiét va kip thoi & quy mé dia phuong, tir cAp huyén dén cip x4, 1a
nhu cau cua thuc té khach quan. Xu hudng st dung thong tin ¢ dia phuong va cac b,
nganh trong thuc hién du béo dua trén tac dong dé dap tng yéu cau cu thé cua dja phuong
dang tr¢ thanh mét xu thé phuc vu ciia nganh KTTV trén toan cau Viéc diy manh phan
cap, phan quyen va tang cuong nang luc cho cac co quan KTTV cap tinh s€ nang cao vai
trd va vi thé cua Dai KTTV tinh trong phuc vu KTTV dia phuong, diéu nay ciing phu hop
v6i Chién lugc phét trién Nganh KTTV dén nam 2030, tam nhin dén nam 2045 [22, 23].
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2. P6i twong va phwong phap nghién ciru

2.1. Poi twong nghién ciru

Dbi tugng nghién ctru tap trung vao viéc phan cap hé thong du bao, canh bao KTTV
qudc gia, dic biét I trong bdi canh co nhiéu yéu t tac dong dén cac hoat dong du bao,
canh bao KTTV. Nghién ctru tép trung vao viéc phén tich, danh gia hién trang cua h¢ thong
phan cap dur béo, canh bao khi tuong, thuy van, hai van tur cap quoc gia, cap khu vuc va cap
tinh & thoi diém hién tai. Tir cac két qua thu duoc, nghién ciru dé xudt mot sd giai phap
nham t6i uu hoa cong tac quan 1y nha nude vé du béo, canh bao KTTV, dam bao hé théng
du bao, canh bdo KTTV hoat dong thong sudt, hiéu qua.

. . -Cac hién tugng
Cap quoc gia KTTV trong digu kién -Ding tii trén cong
(Trung tam binh thuong thong tin dién ti;
Du bao KTTV -B30/ATND - Cung cép kip thoi cho
qudc gia) - L8c, sét, mua Ién cac co quan, tb chitc theo

quy dinh ;
-Truyén tin cho cic co

» quan truyén thng;
- Cac hinh thirc (Website/

- LG, 10 quét, ngap
07 Dai KTTV khu :> lut, sat & dat
vue (du bao cho - Nuwéce dang

tinh d3t tru s& cla ')fém nhap man, SMS, mang xa hoi nhu
Dai) nang nong, han han Facebook, Zalo...)
S L------_.I - Rét hai, mwa da,
| 56 Dai KTTV tinh ! swong mudi
| (dwbédo cho tinh |
| dittrusdcha Dai | \ ) | |
I S | | Y

Cac loai hinh thién tai c6 Truyén phat tin

ngudn goc KTTV

Hé thdng dh- bao KTTV
qudc gia
Hinh 1. So d t6 chic hién tai cua hé thong du bdo, canh béo KTTV quéc gia, trong d6 cac don vi
du bao déu thyc hién ban tin theo quy dinh dugc phén cap va truyén phat dén cac don vi thu nhan
theo quy dinh.

2.2. Phuwong phap nghién curu

2.2.1. Phuong phéap chuyén gia

Hoat dong du bao, canh bao KTTV ngay cang tré nén quan trong trong b6i canh thach
thirc cta bién doi khi hau va yéu cau ngay cang cao tir xa hoi. 1301 mat vo1 su phuc tap cua
tinh hinh thién tai, viéc danh gié thuc trang phuong 4n phan cap hoat dong du bédo, canh
bao KTTV la khong thé thiéu. Trong qua trinh ‘nay, vai tro cua chuyén gia dong mot phan
quan trong trong viéc dinh hinh va dam bao chat lugng ctia nghién ctru. Chuyén gia KTTV
c6 kién thirc sdu rong va kinh nghiém thuc tc dong vai tro quan trong trong viéc cung cp
thdng tin tham khao va y kién chuyén sau vé hién trang ciing nhu nhiing thach thic dit ra
trong hé thong du bao, canh bao KTTV. Y kién cua chuyén gia giup dam bao tinh khoa hoc
va thyc té ciia phuong phap nghién ctru, dong thoi gitip xac dinh 18 cac yéu td quyét dinh
trong qua trinh phan cip hoat dong du bao, canh bao KTTV. Bé 13y v kién cta chuyén gia,
nhom nghién ctru da ap dung quy trinh tham van k¥ thuat cao, bao gom cac phiéu khao sat,
phong van chuyén sau va hoi thao khoa hoc. Nhiing budi hoi thao khoa hoc dugc to chirc
bang hinh thirc truc tlep va tryc tuyén dé chia s¢ thong tin, danh gia y kién va thao luan vé
cac khia canh cu thé cua hoat dong phan cap du bao, canh bao KTTV. Cac két qua tham
van duoc phan tich, tong hop dé danh gia dugc thyc trang, thach thirc va dua ra cac giai
phap phu hop.
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2.2.2. Phuong phap phan tich, tbng hop cac tai liéu tham khao

a) Thu thap tai liéu, bao gom cac van ban phap luat hién hanh, dac biét 1a quy trinh,
quy dinh, phan cép trach nghiém, tai liéu hudng dan nghiép vu du bdo, canh bdo KTTV;
phan tich chirc ning, nhiém vu cua cac don vi thuc hién du bao, canh bao dé danh gia co
cdu t6 chirc va su phdi hop trong thyuc hién nghiép vu ciia cac don vi lién quan dén hoat
dong KTTV.

b) Tong hop cac thong tin va dit liéu thu thép dugc vé viéc danh gia hién trang cua hé
théng du bao, canh bao KTTV tir cac ngudn khac nhau nhu tham véan chuyén gia, phleu
khao sat, hoi thao khoa hoc. Két qua thu dugc dung dé phan tich nhirg wu diém va han ché
trong viéc van hanh cia hé thong phan cap du béo, canh bao KTTV hién nay.

¢) Duya trén két qua phén tich, nhdm nghién ctru dé xut cac phuong an cy thé dé t6i vu
hoa hoat dong quan 1y du bao, canh bao KTTV trén pham vi toan quoc dam bao tinh thiét
thyc va hi¢u qua cia hé¢ thong du bao, canh bao KTTV trong viée d6i miat voi cac thach
thirc ngay cang phtc tap cta bién ddi khi hiu va yéu ciu ngay cang cao cua xa hoi.

3. Két qua danh gia thue trang va dé xuat giai phap

3.1. Thuc trang két qua phan ccfp du bao, canh bao KTTV cua hé théng du bao, canh bao
KTTV quoc gia

3.1.1. Két qua dat duogc

Véi viéc t6 chirc phan cip du béo, canh bao KTTV trong hé thdng du bao, canh bao
KTTV qudc gia nhu hién nay, c6 thé thiy rd nhiing uu diém cta hé théng nay. Trudc hét,
cap Trung wong s& chiu trach nhiém tap trung vao cac su kién thoi tiét quy mé 16n, dua ra
ban tin nhan dinh tong quan vé tinh hinh KTTV, bién ddi khi hau va du bao, canh béo thién
tai nguy hiém, c¢6 pham vi anh huong lién khu vuc, lién qubc gia, dic biét 13 bao, 1i 16n,

..Céap tinh tap trung vao chi tiét héa thong tin cho dia phuwong, c6 kha ning phan tng linh
hoat, nhanh chong ddi véi timg tinh hudng cu thé trén khu vyuc ciia minh. Mit khéac, cac don
vi du bao cép tinh ¢6 sy hiéu biét sau rong vé dic diém dia 1y, xa hoi, kinh té cling nhu nhu
cau va doi hoi thyc té cia cong dong, tir d6 dua ra cac ban tin va khuyén céo phu hop cho
dia phuong. Trong cong tac phong chéng thién tai va tim kiém ctru nan & dia phuong, hé
thdng phan cap cho phép cap tinh tré thanh dau mdi quan trong trong viéc phuc vu Ban Chi
huy Phong Chong thién tai va tim kiém ctru nan dia phuong. Thong tin du bao, canh bao tir
cap tinh c¢6 thé dugc truyén dat mot cach nhanh chéng va chinh xac dén Ban Chi huy dé hd
trg quyét dinh va trién khai kip thoi cac bién phap phong chong. Bén canh viéc phuc vu du
béo, canh bao cho dia phuong, cip tinh con tham gia vao cic chuong trinh dao tao nham
muc dich ting cuong su hiéu biét vé bién doi khi hau, rai ro thién tai va cach tmg pho, giup
cdng dong chu dong hon trong céc tinh huong thién tai khan cap

H¢ thong du bao, canh bao KTTV qubc gia v6i mo hinh t6 chire gdm 03 cap va nguon
nhan lyc gan 3000 can bo, cong chure, vién chire, da dong gop tich cuc vao cong tac didu
hanh chinh sach va phat trién kinh té - xa hoi. Trong nhitng nim gan dy, ning luc cta hé
thong du bao, canh biao KTTV qudc gia di tién sat vi tri hang dau trong khu vuc ASEAN,
dugc WMO déanh gia cao. Tong cuc KTTV cua Viét Nam dugc chon lam Trung tam dy bao
hd trg khu vuc Dong Nam A vé cac hién twong thoi tiét nguy hiém. Nam 2022, WMO tiép
tuc chon Viét Nam lam Trung tdm du bao hd tro I, 1ii quét cho khu vuc ASEAN.

3.1.2. Ton tai, han ché

Kho khin va han ché 16n nhat d6i voi moé hinh phan cap hién nay ¢ Viét Nam do 1a
cong tac quan 1y nha nudc vé hoat dong KTTV khong dwoc dam bao thdng nhét trén pham
vi ca nude. Thuce tién cho thay, d6i v6i cac cong trinh hd chira, viéc khai thac va van hanh
h6 déu co anh huong khong nho dén dy bao i ving ha du ciing nhu ¢6 tic dong 16n dén
dan sinh kinh té vung ha du khi cong trinh xa 1. Theo quy dinh cua Luat KTTV, Luat Tai
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nguyén nudc, Luat Thiy loi, Nghi dinh ctia Chinh pht vé quan 1y an toan dap, hd chta
nude thi cac cha so hitu, to chic quan 1y truc tiép, cht dau tu hodc td chire, ca nhan khai
thac hd chira phai thyc hién quan trac KTTV va thuc hién tinh toan, du bao lugng nudc dén
hd, kha ning gia ting muc nude hd va cung cap cac théng tin vé co quan quan 1y nha nude
¢ dia phuong va Trung wong. Hién hoat dong du bdo, canh bao tai cac h6 chtra chua dugc
quy dinh cuy thé phai tuén theo quy trinh, quy dinh nao va do don vi nao t6 chirc quan ly. Do
do, dé dam bao thong nhat hoat dong du bao, canh bao trén pham vi ca nudc, voi bat ky mo
hinh phan cap nao thi hoat dong du bao, canh bao cua hd chua cling can thiét phai thyc hi¢n
theo quy dinh chung va chiu sy giam sat ciia co quan quan Iy KTTV quéc gia. Con dbi véi
cac hoat dong du bdo chuyén nganh, mudn két hop dugc véi du bao, canh bao KTTV phuc
vu phong chdng thién tai va phat trién kinh té - xa hoi noi chung do B6 Tai nguyén va M6i
truong quan ly thi nganh KTTV can phai dau tu xay dung co s6 ha tang cua KTTV quoc
gia ciing véi s6 lidu va san pham (hé thong co ban), dong thoi phai thiét 1ap hé thong t6
chic b may, nhéan lyc xuyén sudt, thong nhit tir Trung wong dén dia phuong. Boi tinh
chit, dic diém dic thi co ban cia hoat dong KTTV la phuc vu thoi tiét, khi hau, thuy van,
hai van rong rai cho cong dong va phd bién téi cong chiing nham dap tng cac yéu cau ddi
v6i nha nude dé bao vé cude song va tai san cua nhéan dén, phuc vu loi ich cong cong, bao
vé moi truong va lam nghia vu quéc té theo Cong udc véi WMO va cac hiép dinh qudc té
khac lién quan. Con dy bao phuc vu chuyén dung 13 nhitng dich vu nham dap tng cac yéu
cAu riéng cua nguodi sir dung, dac bi¢t cua cac ca nhan hodc linh vuc st dung c6 nhiing yéu
cau riéng biét.

béi voi hé théng du bao, canh bao KTTV quéc gia, cong tac phan cép du bao, canh
bédo KTTV da duogc trién khai thyc hién nhung con 16 mot s bat cap. Trong linh vuc dy
bao khi tugng, viéc phan cép du béo chi tiét hoa & cac dia phuong vé ban chét chu tap trung
& viéc dua ra du bao chi tiét hon & cac diém, chua to chirc duoc cong tac du bao dua trén
tdc dong mot cach thuc chét. Trinh do cong nghé, nang luc dy bdo cia du bdo vién & céac
cap tinh con chua cao. Co sy chong chéo trong viéc ban hanh ban tin du bao, canh béo ¢
mot s6 loai hinh thién tai xay ra trén quy mé nho, thoi gian ngan nhu dong, 15¢, sét.

Trong linh vuc dy bao thuy van, nhiéu luu vuc song chua c6 cong nghé du bao, canh
bao déng b0, chua co hé théng cong nghé giam sat, hd tro du bao hoan chinh. Su phat trién
manh mé& ctia cac hd chua thity dién, thuy loi trén cac luu vuc song di 1am thay doi ché do
dong chay, gay ra rat nhidu khé khan cho cong tac du bao, canh bao thily vin va cong tic
du bao phuc vu quy trinh van hanh lién ho chira. Trong thoi gian qua, Tong cuc KTTV da
trién khai ké hoach du bao song theo luu vuc, tuy nhién viéc thuc hién trong nghi€p vu con
gap rat nhiéu kho khin do co s¢ ha tang ky thuat co ban chua dap ing day di nang lyc tinh
toan van hanh mo hinh, cong ngh¢ du bao, canh bao thuy van.

Trong linh vyc hai van, mo hinh du bdo song hién chi thuc sy dugc van hanh & cép
Trung wong, c¢6 d6 phan giai thap va chi st dung mot ngudn dit liéu khi tuong, thiéu cap
nhat s6 liéu dia hinh va chua c6 hé théng hién thi san pham dy bao. Sy phu thudce vao mot
m6 hinh dy bao trong nghiép vu thuong xuyén bi dong va khong ddng nhat, dic biét la
trong truong hop thoi tiét nguy hiém nhu bio. Dy bao nudc dang do bao con han ché vé do
chi tiét va thoi gian. Cong tac ctru hg, clru nan doi hoi thong tin dy bdo thoi gian thuc,
nhung chét luong dy bédo trén khu vuc bién gén bo con han ché, dic biét la vé dong chay
bién. Su ¢ va tai nan trén bién thudng xuyén xay ra do thiéu thong tin dy bao do tin cay va
chi tiét, dac biét 1a vé gi6, song, va dong chay tai khu vuc bién gﬁn bo.

3.2. Mgt 56 gidi phdp vé phén cdp du béo, canh bao KTTV tgi hé thong du bdo, canh béo
KTTV quoc gia

3.2.1. Dy bao khi tuong

Hién nay, xu huéng phat trién cong nghé du bao khi twong da c6 rat nhidu tién bo. Hé
thong mo6 hinh dy bdo s6 hién dai bao gom cac mo hinh toan cau, mé hinh khu vuc phan
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giai cao, hé théng siéu may tinh c6 kha ning thuc hién dong hoa s6 lidu quan tric dia
phuong di c6 thé dua ra du bao chi tiét dén bat ky vi tri ndo trén toan quéc trong thoi han
10 ngay (Hinh 2a) v6i do tin cdy cao. Bén canh do, Tong cuc KTTV di duoc dau tu h¢
théng du bao thong minh Smartmet c6 thé cho phép du bao vién hiéu chinh thoi tiét tai mot
dia diém bit ky va ty dong dua lén cac nen tang (mg dung khac nhau (Hinh 2b). Do do,
cong tac du bao khi trong vé co ban chi can 01 cép 1a cAp Trung wong chiu trach nhiém du
bao, canh bao khi tugng cho tat ca cac Dai KTTV khu vuc, cac Pai KTTV tinh. Tuy nhién,
khi cong nghé du bao phat trién, xu hudng du bao ciing dang chuyén dich sang du béo tac
dong thi c&c co quan du bao, canh bao KTTV ¢ dia phuong lai v6 cung quan trong va can
thiét. Boi khi d6, thay vi chi cung cdp thong tin vé cac diéu kién thoi t1et don thuan thi co
quan du bao KTTV tai dia phuong s€ thuc hién dy bao céac tac dong tiém 4n cua cac hién
tuong thoi tiét, thién tai ddi voi cac hoat dong ctia con nguoi, dén co so ha téng, nén kinh té
- x3 hoi tai dia diém, khu vuc du béo. Trong khi d0, cac théng tin dau vao dé dam bao du
béo tac dong ndy Cac thong tin du bao ndy chic chin s& dam bao sat thuc hon so v6i co
quan dy bédo trung wong. Bén canh do, véi sy hd trg cua cac cong nghé du li¢u 16n, tri tu¢
nhan tao, siu may tinh, m6 hinh phén giai cao, khi két hop véi cac dit lidu du bao tac dong
nhu d6 phot 19, thong tin kinh te xa hoi ¢ dia phuong s€ dua thong tin dy bao den sat voi
ngudi dan va cac cap chinh quyén dia phuong hon. Day 1a cac thong tin thue su rat hitu ich
khong chi d6i voi cac nha quan 1y, cac cip chinh quyén ma con hitu ich d6i voi timg ngudi
dan nham thic day cac hanh dong ing pho som, lam giam thiét hai do thién tai gy ra.

| API dit liéu KTTV diém chi tiét

' f:q-‘.f A " duhbéodb phan gidi 30-60 phiit dén 10 ngay,

S6 ligu quan
tréc va mo
hinh

g _ San phém ca cuc
H8 théng hé trg phan tich 4n phém canh bao cu tri

va du bao SmartMET
SmartMet asl
R Server 2«
v, A " 4
G
U OONG XUAT \ abee
SAN PHAM

...........

Dy BAO VIEN

Hinh 2a. Cong nghé du béo thoi tiét s6 (NWP) cia  Hinh 2b. Hé thdng hién thi va phan tich khi tugng
Tong cuc KTTV. thong minh - SmartMet.

C6 thé ndi, du bao tac dong con rat mai, khong chi ¢ Viét Nam ma trén thé gisi, do do
cac thach thirc vé du béo tac dong 1 khong it. Dé thyc hién dugc du bao tac dong dam bao
do tin cay va hiu qua, bén canh viéc nang cao nang luc dy bao thi viéc thu thap va chia sé
cac dir liéu vé kinh té - x4 hoi, dan cu, y té, giao thong van tdi... thoi gian thyc 1a vo cung
can thiét. Do d0, can tlep tuc day manh thyc hién phan cap du bao khi tugng theo mo hinh:
trung wong va dia phuong, trong do trong tam la cac Dai KTTV tinh dé nang cao hiéu qua
phuc vy, dam béo sat thyc tién va co tinh kha thi cao. V& ban chét, sy phan cap nay khong
lam thay d6i chirc nang, nhiém vu hay quy mé t6 chic ¢ cac Pai KTTV khu vuc, Dai
KTTV tinh ma su phan cap nay s& chu trong va phat huy duoc vai trd cua cac Pai KTTV
cap tinh phuc vu tot hon trong thoi gian t6i (Hinh 3).

b) Du bao thuy van

Nhitng nim gan day, do tac dong cua bién ddi khi hau va sy phat trién manh mé cia
khoa hoc cong nghe, nhiéu thién tai thay van xay ra v6i cuong do va dién bién phuc tap,
yéu cau cung cap thong tin phuc vu phong chong thién tai cta cac cap, cac nganh ciing doi
hoi ngay cang cao. Ddc biét, voi sy phat trién manh mé cua cac hd chira thuy dién, thuy loi
da 1am thay d6i ché do dong chay trén cac luu vuc séng, nhat 1a sy diéu tiét lién hd chua.
Bén canh d6, dic diém dia hinh va dién bién thuy vin trén mdi luu vice song 1a khéc nhau,
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do d0, viéc du bao, canh bao dién bién thuy van trén mdi luu vire song la khac nhau. Ngoai
ra, cac qua trinh thuy van gay ra lu lut la lién tuc va co moi lién hé véi nhau trong pham vi
mot luu vue song. Vi vy, dé dam bao khong bi chdng chéo, phu hop véi yéu cau cung cap
thong tin phuc vu phong chong thién tai cac cap cling nhu dam bao c6 su két ndi, chia sé
thong tin kip thoi va thong nhit giira trung wong va dia phuong trén toan luu vuc song, viée
phan cap cong tac du bao, canh bao thuy vin ciing can cé su déi méi theo hudng td chic
c4c to/nhom du bao cho timg luu vue song. Khi do, cac Dai KTTV tinh chu tri thyc hién
cong tac du bao, canh bao dbi vé6i cac luu vuc song ndi tinh; Trung tim Du bao KTTV
qudc gia va cac Pai KTTV khu vuc chi tri thuc hién cong tac du bio, canh bao ddi véi cac
luu vyce song lién tinh, xuyén bién gioi.

Nhu viy, dé& xuat quan diém trong viéc phan cip du béo, canh bao thity vin hién nay
can duoc thuc hién nhu sau: Xay dung mé hinh t6 chirc cong tac du bao, canh béo thuy vin
tap trung theo cac luu vuc song, co su tham gia, phdi hop, phin cong trach nhiém va théng
nhit thong tin gitra cac cap tir trung wong dén dia phuong trén toan luu vire song.

Thyc hién phan cap cong tac du bao, canh bdo thiy van dam bao khong bi chdng chéo,
phtt hop vé6i yéu cau cung cap thong tin phuc vu phong, chéng thién tai cac cap Trong do:
Cac Pai KTTV (KTTV) tinh cha tri thuc hién cong tac du bao, canh bao ddi voi cac luu
vuc song ndi tinh; Trung tdim Dy bdo KTTV quéc gia va cac bai KTTV khu vyc chu tri
thuc hién cong tac du béo, canh bao dbi voi cac luu vuc song lién tinh, xuyén bién gidi,
tuong ty nhu t6 chirc mo hinh cta khi twong (Hinh 3).

Pay manh viéc ung dung khoa hoc cong nghé hién dai va cong nghé sé trong du béo,
canh béo thily vin; hudng dén xay dung moé hinh tinh toan du bdo, canh bao cho toan luu
vuce, chia s¢ co s dir liéu, m6 hinh, két qua dy bao dung chung cho cac cap, c6 tich hop cac
mo hinh diéu tiét lién hd chura va théng tin kinh té - xa hoi.

Tang cudng ning luc vé co so ha tang k¥ thuat, dam bao dap ing yéu cau van hanh mo
hinh, cong ngh¢ du bao, canh bio thoi gian thuc cua cac loai mo hinh khac nhau. Tang
cuong nang luc dé cac du bao vién 1am chu dugc md hinh, cong nghé du bao, canh bao, dic
biét 1a cac mo hinh, cong nghé ma ngué)n mo; ¢ su luan chuyén du bdo vién giira cac luu
vuc song nham nang cao nang luc va ting cuong phdi hop trong cac tinh hudng thién tai
khén cép.

¢) Du bao hai van

Viét Nam co6 duong bo bién dai voi viing bién chil quyén rong 16n nén cong tac du bao
bién co vai trd rat quan trong, gop phan chii dong phong, chéng, giam nhe rui ro thién tai
trén blen dam bao sinh ké ctia nguoi dan vung ven bién mot cach bén viing va gop phan
phat trién kinh té bién xanh. Vi vay, vé co ban, cong tac du bao bién van chu yéu do cap
trung wong (Trung tim dy bao KTTV quéc gia) thuc hién.

Trong nhitng nim gan day, cong tic du bao, canh bao bién da c6 nhimng bude tién méi,
thuc hién du bdo, canh bao cho tit ca cac yéu té hai van theo quy dinh, cy thé gom: thay
tridu, song bién, dong chay bién, nuéc dang do bao va do gi6 mua. Ngoai ra, thoi han du
béo bién ciing da duogc ting 1én nhu: Song bién, dong chay bién dy bao dén 10 ngay, nudc
dang do bdo va gi6é mua dy bao trude 3 ngay, thuy tridu va canh béo triéu cuong duoc thyuc
hién chi tiét trén cac tram khi tuong hai van ven bién, hai dao va cac vi tri trong diém (cta
song, cang, khu kinh té trong diém ven bién). Nhiing thong tin dy bao sém da dwoc giri toi
Ban chi dao qudc gia vé phong, chdng thién tai va cac bd, nganh, dia phuong dé co su phdi
hop, chi dao kip thoi; dong thoi nhitng thong tin nay ciing rat hitu ich gitp chinh quyén va
ngu dan cac dia phuong ven bién trong viéc chu dong theo doi, img pho va dam bao an toan
trong hoat dong danh bat, nudi trong thuy hai san, dam bao phat trlen kinh té va gop phan
bao vé chu quyén qudc gia trén bién. Dé dam bao dap ung yéu cau cong tac du bao bién,
nhat 1a du bao phuc vu cho cac nganh, nghe khai thac bién nhu: danh bat hai san, dau khi,
nang lugng tai tao bién,... hé théng du bao, canh bao KTTV quéc gia cling da thuc hi¢n
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phén cap thém cho cac Pai KTTV khu vyc c6 bién tham gia cong tac du béo tai cac ving
bién thudc pham vi quan 1y (Hinh 3).

v v . 07 Pai KTTV kh .. )
Cap quoc gia alvu'c Y 56 Dai KTTV tinh
(Trung tdm [~ [
Du bdo KTTV ) 1 ¢
qudc gia) i an N .
Du bao tac dong cho tinh cac bai dat tru s&
- Cic hién twgng KTTV J\}
trong diéu kién binh :
thuong -f)éng tai trén cong théng tin
~ dién tir
- B30o/ATND P .
v . . - Cung cap kip thoi cho cic co
- Loc, sét, mua lon P .
o N - quan, t6 chitc theo quy dinh
-,Lu,’(lu quét, ngap lut, sat | | -Truyén tin cho cic co quan
& dat truyén thong;
- Nudc dang - Cac hinh thirc (Website/ SMS,
-Xam nh3p man, néng mang x3 héi nhu Facebook,
néng, han han Zalo...)
- Rét hai, mua da, suong
Céc loai hinh thién tai cd ngudn |
gbec KTTV Truyén phat tin

Hinh 3. D& xuét so dd té chirc caa hé théng du bo, canh bdo KTTV qubc gia, trong d6 cac Pai
KTTV tinh s€ tap trung du b&o dua trén tac dong

Tuy nhién, trong bdi canh bién d6i khi hau, nhiéu hién tuong hai van nguy hiém hién
van chua xac dinh dugc nguyén nhan, hé théng quan tric trén bién thua, thiét bi quan tric
chua hién dai, nang luc tinh toan nhét 1a dy béo chi tiét cho cac khu vuc trong diém con han
ché,... do @6 viéc phan cip du béo bién cho cac Pai KTTV tinh can phai c6 thoi gian dé
trién khai thuc hién khi cac giai phap nang cao chét luong du bao bién duoc trién khai déng
bo, hi¢u qua.

4. Két luan va Kkién nghi

Thir nhat, cong tic quan 1y nha nudc dbi voi hoat dong du bao, canh bdo KTTV chua
duoc dam bao théng nhat trén pham vi c4 nudc, dac bi¢t 1a trong cong tac du béo tai cac hd
chtra va dy bao chuyén nganh. Trong khi d6, quy dinh vé hoat dong du bao, canh béo tai
cac ho chira chua 16 rang va chua dugc quy dinh cu thé. Do vay can thiét 1ap quy trinh va
quy dinh cu thé vé hoat dong du bao, canh bao tai cac ho chira, dam bao tuan tha theo quy
dinh chung va duoc giam sat chat ch& tir co quan quan Iy KTTV quéc gia.

Thi hai, trong linh vuc du bao, canh bao khi tugng, hai van, sy tién bo nhanh chong
ctua cong ngh¢ quan tric va du bao trong ky nguyén s6, dit liéu 16m, tri tué nhan tao,... cling
nhu tinh chat lién thong vé khong gian cia ‘hai linh vyc nay da dat ra yéu cau can day manh
vai tro cta Trung Tam Du bao KTTV quoc gia trong viéc cung cap toan bo thong tin du
bao, canh bao khi tugng, hai van chi tiét trén toan quoc.

Mo hinh du béo thoi tiét ngay nay dang chuyén tir du bao don thuin sang du bao dwa
trén tac dong, tap trung vao anh hudng cua thoi tiét va thién tai dbi voi con ngudi va xi hoi
dat ra yéu cau day manh vai tro ciia cac Dai KTTV tinh trong cong tac du bao dua trén tac
dong va thu thap, chia sé dir li¢u thoi gian thuc gitra co quan khi tugng véi cac bg, nganh
va dia phuong dé cung cap thong tin dy bao theo nhu cau thuc té cua dia phuong.

Thr ba, trong linh vire du bao, canh bao thuy van, voi sy gia tang phirc tap cua thién tai
thity vin va bién doi che do dong chay do cac dy an thuy dién, thuy loi, viéc cung cip
thong tin du bao chi tiét va cap nhat dén timg luu vuc sdng trd nén ngy cang quan trong.
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Trong thoi gian t6i, phai ddy manh t6 chirc cAC nhom du béo cho timg luu vyc song, day
manh vai tro chu dao cua Bai KTTV tinh trong viéc thue hién du bao, canh bao dbi véi luu
vue song ndi tinh 1a cép thiét. Viéc phan cap nay khong chi tang cuong kha nang du bao sat
thue t& ma con giup duy tri su két ndi gitra cac cap du bao, tir trung uong dén dia phuong,
thong qua viéc chia s¢ thong tin gitta Trung tam Dy bao KTTV quoc gia va Bai KTTV tinh.
Mait khéc, can phat trién, hoan thién hé théng cong nghé du bao, canh bao thuy van dung
chung cho cac luu vue song (cong nghé canh bao sdém da thién tai, du bao tac dong, anh
huong dén su phat trién kinh té - x hoi...) co tinh lién thong, déng bo tir Trung wong dén
dia phuong.

DPong gop cua tac gia: Xay dung y tuong nghién cou: V.D.L.,, T.Q.N.; Xu ly s6 licu:
N.T.T.L.; Viét ban thao bai bao: V.D.L., N.T.T.L.; Chinh stra bai bao: T.Q.N.

Loi cam on: Bai bao hoan thanh nho vao két qua cta nhiém vu: “Nghién ctru co sé 1y luan
va thyc tién dé xuét hoan thién cac quy dinh phap luat vé dy bdo, canh bao KTTV phuc vu
quan 1y nha nudc”, ma s6: TNMT.01.28 thudc Chwong trinh khoa hoc va cong nghé trong
diém cp bo “Nghién ciru co so 1y luan va thyc tién phuc vu xay dung, hoan thién chinh
sach, phap luat vé tai nguyén va moi truong giai doan 2021-2025”, ma s chuong trinh:
TNMT.01/21-25.

Loi cam doan: Tap thé tic gia cam doan bai bao niy 1a cong trinh nghién ctru ciia tap thé
tac gia, chua dugc cong bo ¢ dau, khong duogc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Abstract: In recent years, the forecasting and warning efforts of the Vietnam
Meteorological and Hydrological Administration (VNMHA) have made significant
progress, partially meeting the growing societal demands. However, with the rapidly
changing climate and advancements in meteorological technology, along with the
evolving needs of various economic and social sectors, new requirements for organizing
forecasting and warning activities in line with the actual situation have emerged. This
article employs statistical methods, analysis, synthesis, and expert opinions to analyze the
current situation and issues in the hierarchical structure of meteorological forecasting and
warning operations. Subsequently, it proposes several hierarchical solutions to enhance the
effectiveness of meteorological forecasting and warning activities. The research results
provide an important foundation for hierarchical organizational management of
forecasting and warning activities, aiming to improve efficiency and leverage the position
and role of the meteorological sector in this new era.
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Ban Bién tap nhan bai: 5/11/2023; Ngay phan bién xong: 1/12/2023; Ngay dang bai:
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Tém tat: Tir nhidu nam nay, nguoi dan sinh séng trén dia ban phuong Tran Quang Diéu
khong chi chiu dung 6 nhiém khi thai ma con bi 6 nhiém tiéng on, khoi bui do hoat dong
ctia cac doanh nghiép trong KCN Phu Tai. Bai bo trinh bay két qua ung dung md hinh
Aermod mé phong sy lan truyén cic chat 6 nhiém khong khi tir khu cong nghiép Phii Tai
tinh Binh Dinh. Phuong phép chinh sir dung trong bao céo la phuong phap mo hinh hoa.
Sau khi thiét 1ap md hinh dya trén kich ban hién trang nam 2022 va thong qua cac thong )
danh gia kiém dinh mé hinh, tién hanh mo phong theo bdn kich ban tinh toan: kich ban hién
trang (KB1), kich ban lap day (KB2), kich ban chua lap day (KB3), kich ban su cb (KB4).
Nghién ciru da tién hanh mé phong lan truyén cac chat 6 nhlem khong khi gom bui TSP,
CO, SO, NO; va so sanh két qua ndy v6i Quy chuan k¥ thuat qubc gia vé chit lugng khong
khi xung quanh QCVN 05:2023/BTNMT, két qua mé phong cho thdy & KB1 ndng do cac
chét 6 nhiém déu thép hon so vo1 ngudng cho phep cua QCVN 05:2023/BTNMT. O KB2,
néng do cic chat bui TSP, Co thip hon so v&i ngudng cho phép cua QCVN
05:2023/BTNMT, tuy nhién néng do cic chat SO, va NO, déu vuot so voi QCVN
05:2023/BTNMT tinh theo trung binh 1 gid, 24 gid va trung binh ndm.

Tiwr kh6a: AERMOD; M6 phong sy lan truyén cac chat 6 nhi®m; Binh Pinh.

1. Giéi thi¢u

O Viét Nam, viéc s dung md hinh hoa trong mot sO dé tai va cac du 4n danh gia tac
dong mai trudong vé thye hién danh gia 6 nhiém khong khi tir khu cong nghiép da gop phan
du bao dugc tac dong vé khong gian, thoi gian cua chat 6 nhiém trong khong khi, gop phan
bao vé mdi trudng va phat trién bén viing khu cong nghiép. Hién nay dimg trudc tinh hinh 6
nhiém khong khi xay ra ngay mot nghiém trong, khong chi c6 & khu vure d6 thi va con xay ra
tai cac khu céng nghiép trén ca nude. ba co rat nhiéu nghién ctru vé Umg dung m6 hinh hoa
trong nghién ctru 6 nhiém khong khi tir khu cong nghiép va do thi nham phéan vung danh gia
mirc do anh huéng ctia khong khi khi bi 6 nhiém. Cac nghlen ctru trong nudc vé 6 nhiém
khong khi tir khu cong nghiép da phan chi tap trung vao viéc mo6 phong hién trang va kem
theo kich ban sy ¢6 méi truong, ma chua c6 nhiéu kich ban danh gia chi tiét dén nguon thai
va bién d6i khi hau. Nghién ciru nay duoc thuc hién nham giai quyét nhitng han ché con tong
dong trong cong tac danh gia tai lwgng 6 nhiém trong cac khu cong nghlep vira va lon vé quy
md dién tich ciing nhu Iuu luong xa thai, théng qua 04 kich ban danh gia bao gdom: kich ban
phat thai hién trang, kich ban hé thong xr 1y khi thai bi qua ta (14p day) va kich ban chua lap
day, cudi cung 1a kich ban sy ¢d khi hé thong xtr 1y khi thai khong hoat dong. D6 ciing chinh
Tap chi Khi twong Thuy van 2024, 758, 72-86; doi:10.36335/VNJHM.2024(758).72-86  http://tapchikttv.vn/
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1a tinh m&i trong nghién ctru 1an nay ctia nhom tac gia. Trudc hién trang thyc té 6 nhiém moi
truong tai Khu cong nghiép (KCN) Phi Tai, phuong Tran Quang Digu, thanh phd Quy Nhon
(Binh Dinh) da ton tai tir 1au, anh hudng nghiém trong dén cudc song nguoi dan. Nghién ciru
“Ung dung md hinh Aermod mé phong su lan truyén céc chét 6 nhidém khong khi tir khu cong
nghiép Phii Tai tinh Binh Dinh” 14 cp thiét nghién ctru.

2. S6 li¢u sir dung va phuong phép nghién ctru

2.1. Gioi thiéu khu vuc nghién ciru

Khu cong nghi¢p Phu Tai thugc phuong Tran Quang Diéu va phuong Bui Thi Xuan,
thanh phd Quy Nhon, ndm trén giao tuyén Quéc 16 1A va Qudc 16 19; cach cang bién Quy
Nhon 12 km; cach san bay Phu Cat 20
km; cach ga duong sit Diéu Tri 2 km [1].
Tir nhiéu nam nay, nguoi dén sinh song O o e o
trén dia ban phuong Tran Quang Diéu . S ”
khong chi chiu dung 6 nhiém khi thai ma ' I
con bi 6 nhidm tiéng on, khoi bui do hoat
dong cua cac doanh nghiép trong KCN
Phu Tai. Ngudi dan ciing di nhiéu 1an gui
don kién nghi 1én cic cip chinh quyén
dia phuong. Phan anh cua nguoi dan
phudng Tran Quang Diéu ciing pht hop
v6i két qua kiém tra cong tac bao vé moi

Vi tri tram

truong mdéi day cua Ban Quan ly Khu [ & Khi turgng
Kinh té tinh Binh Pinh. Két qua kiém tra §
cho thiy, tai KCN Pha Tai c6 nhiéu
doanh nghiép vi pham cac quy dinh vé :
bdo v¢ moi truong [2]. Hinh 1 mo ta vi tri Hinh 1. Vi tri khu vuc nghién ciru.
khu vuc nghién ctru.

2.2. 86 liéu sir dung

S6 liéu khi tuong dugc xay dung trong mo6 hinh TAMP, bang tong hop sb liéu khi tugng
la dir 1iéu dau vao cho md hinh AERMOD bao gém nhu bang 1.

Bing 1. Bang tong hop dit liéu dau vao trong mo hinh khi twong [3,4].

STT Tén STT Tén
1  Nim 11 Chiéu cao ctia 16p bién tao ra
2 Thang 12 D§ dai Monin-Obukhov
3 Ngay 13 Bémat dai go ghé
4 S thir ty ngay trong 1 nim 14 Ty 1€ Bowen
5 Gio (24/01) 15 Hé sb albedo
6  Biic Xa Nhiét 16 Tbc do gio
7 Vantdc bé mit 17 Hudng gi6 (d0) twong tng véi toe do gid
8 Van toc dbi luu 18  Chiéu cao cua gi6 (m)
9  Nhiét do (K) 19 Nhiét do thé thing dimg trong 16p 500m trén 16p bién
10 Chiéu cao cta 16p bién doi luu 20 Chiéu cao cta nhi¢t d6 (m)

Bén canh d6 dé phuc vu xay dung tap s6 lidu trén can c6 thém céc sb liéu khi tugng nhu
bang 2.
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Bing 2. Bang tong hop s6 lidu khi twong dau vao khac [5,6].

STT Tén STT Tén
1 Nam 6 Gia trj 1 néu 1a mtrc do cao nhat, gia tri 0 hudng gi6 cho muc hi¢n
hanh
2 Thang 7 Tbc @6 gio6 cho mirc hién hanh
3 Ngay 8 Nhiét ¢ ¢ mirc hién tai (K)
4 Gio 9 Do 1éch chuén ciia hudng gid
5 Chiéu cao do (m) 10 Do léch chuén cua tée do

Dir liéu nguén thai bao gém dix liéu vé vi tri, toa do cac éng khoi, thong s6 céc néng
d0, van tdc va tai luong cac chét cé trong ngudn thai, lvu luogng thai. Dit liéu dia hinh 13 ban
d6 dia hinh DEM tai khu vuc nghién ctru c6 d6 phan giai 1a 1km. Dir liéu ngudn thai trong
md hinh 13 timg dng khoi clia timg cong ty trong KCN Phu Tai (Hinh 2).

Hinh 2. Vi tri cdc 6ng khéi cua cac cong ty trong khu cong nghiép Phu Thai.

Theo hién trang cac cong ty trong khu CN Phu Tai thong ké dén nam 2022, bao gom 12
cong ty, mdi cong ty s& co 16 hoi khac nhau. Nhién liéu dbt 1a than d4, gbd phé pham va triu.
Céc cong ty trong khu CN Phu Tai khi di vao hoat dong s& c6 12 dng thai, trong d6 05 dng
thai c6 khi thai tir hoat dong san Xuét gs, 01 khi thai ciia hoat dong san Xuét gach men.

2.3. Phuong phap nghién curu

Phuong phap thu thép, thong ké, phan tich téng hop va ké thira: Tong hop tai liéu, danh
gia tong quan cac nghién ctru lién quan trong nude va trén thé gidi. Xuat phat tir thuc trang
6 nhiém khong khi tai cac d6 thi 16n trén thé gidi va trong nudc, dac biét khu vyce tap trung
cac khu CN 16n, nhiém vy nghién ctru tién hanh diéu tra, phan tich, tong hop va dénh gia tinh
hinh nghién ctru 6 nhiém khong khi khu vuc cac khu CN, nhimg bat cap vé k§ thuat, vé quan
Iy nham chi ra dugc cac mat han ché ciia cac giai phap “ctimg”, qua d6 dé xuét phuong an
quan ly “mém” hiéu qua ca vé mit quan 1y 1an phuc vu cho cac linh vuc quy hoach d6 thi
[7,8].

Phuong phap do dac, 1y mau hién truong: phuc vu kiém dinh mé hinh tir dit liéu hién
trang tai KCN, bao gém s6 lidu luu luong thai, néng dd cac chét tai thoi diém quan tric [9].

Phuong phap mé hinh mé phong: Nghién ctru s& str dung bd mé hinh Aermod nhim thiét
1ap m6 hinh, xay dung ban d6 phan ving chat lugng khong khi. Sir dung mé hinh/bo cong cu
dé tinh toan dién bién phan b chét lwong moi trudng khong khi khu vuce khu cong nghiép
Phu Tai tinh Binh Dinh [10,11].
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Ung dung hé thong tin dia 1y (GIS): GIS phat trién trén co s ké thira ctia nganh ban do
hoc (Catorgraphy), cong cu tinh toan tw dong tin hoc (inform atic). Két qua tinh toan tng véi
cac giai phap khac nhau tir nghién ctru nay s& duoc phan tich va bién tap thanh cac ban do
s0, ban do hinh anh, diéu nay s& gitp cho két qua duoc trinh bay rd rang, khoa hoc va dé hiéu
cho nguoi theo doi [12,13].

Thon tin cac kich ban mé phong:

Kich ban 1 (KB1): Kich ban hién trang 2022 (khi dy an c6 xur Iy khi thai). Nghia la 100%
cac hé thong xtr 1y khi thai ciia cac dng thai s& van hanh theo diing cac thong sb k¥ thuat thiét
Ké.

Kich ban 2 (KB3): Ty 1¢ 1ip day binh quan & KCN Phu Tai hién nay vao khoang 85%.

Kich ban 3 (KB3): Ty 1é chua lap day binh quan & KCN Phu Tai hién nay vao khoang
50%.

Kich ban 4 (KB4): Kich ban su ¢6 (khi du 4n khong c6 xir 1y khi thai. Nghia 13 toan b
hé théng xir 1y khi thai tit ca cac dng thai ciia nha may khong van hanh, toan bo cac chat 6
nhiém s& phét tin ra moi trudng ma khong qua xir 1y.

Khi twgng Di liéu nguon
Bé mat thai
MODULE
—> AERMET m
(Modun khi twong)
Khi twong cic lop
dj cao
L> AERMOD —»>| Gis | Bindéphinbid
| nhiém
.
Ban d0 nén —
MODULE
— AERMAP r—
(Modun dia hinh)
Nén dia hinh
so hoa
Hinh 3. So d cau trac nghién ctru [14].
2.4. Cdc théng sé déanh gid
Céc thong sb danh gia mé hinh duogc trinh bay ¢ bang 3 [15,16].
Bing 3. Cac thong s6 danh gia mo hinh.
Chi sb Cong thire tinh Gia tri Y nghia
ME 1 N -0o—+o0  Sai s0 md phong trung binh bang bao
E= NZ(Pi — 0i) Tot=0 nhiéu?
R R 0—1 Tuong quan gitra gid tri m6 phong va
B >N .(0i—0)(Pi—P) Tot=1 quan trac
J I, (00— 0)2 «ZX,(Pi—P)°
FB _ (P-0) 0—1 Danh gia mirc d6 dong thuan gilta
"~ 0.5x(P + 0) Tot=0 trung binh mé phéng va quan trac
S _|P=0) . Phan trim chénh léch giita hai gia tri
S = *100% trung binh

Céc Quy chuéan danh gia két qua mo hinh dugc trinh bay & bang 4.
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Béng 4. Gia tr1 gii han céc thong sb co ban trong khong khi xung quanh (QCVN 05: 2023/BTNMT)

STT Théongsd Pon QCVN 05:2023/BTNMT Két qua
vi TB 1h TB 8h TB24h  TB nam do méi truwong nén
trung binh 1 gio
1 TSP pg/m’ 300 - 200 100 121
2 CO pg/m*  30.000 10.000 - - <6000
3 SO2 pg/m’ 350 - 125 50 61
4 NO> ug/m’ 200 - 100 40 44

Ghi chu: “-“: khong c6 va khong quy dinh.

2.5. Thiét ldgp mé hinh

Dit liéu dau vao cho mé hinh TAPM gém: Dir li€u dia hinh; Dir li¢u khi tugng quan tric
toan cau cho thoi gian mo phong; Dir liéu toa do khong gian vi tri mo phong va kich thudc
cac 6 ludi md phong do ngudi sir dung khai béo. Trong nghién ciru nay thiét 1ap mo phong
v6i 3 6 ludi 1ong vai kich thudce timg 6 ludi nhu sau: Mién tinh D1: 750km x 750km (25 6 X
25 6 v6i kich thude mdi 6 nho 1a 30km x 30km); Mién tinh D2: 250km x 250km (25 6 x 25
6 v6i kich thude mdi 6 nho 14 10km x 10km); Mién tinh D3: 75km x 75km (25 6 x 25 6 véi
kich thuéc mdi 6 nho 1a 3km x 3km). Pay 1a mién tinh trong cung, bao gdm ca khu vuc
nghién ctru 1a KCN Phu Tai [17,18].

M6 hinh AERMOD m6 phéng 6 nhiém khéong khi theo US EPA thi mo phong lién tuc 1
nam 1a du co so khoa hoc danh gia ¢6 bi 6 nhiém hay khong. Két qua chay mé hinh AERMOD
sau ddy cho tat ca 24h trong ngay, 365 ngay trong nam [19,20].
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Hinh 4. Cac thiét 1ap vé mién tinh khu vire mo phong.
3. Két qua va thao luin

3.1. Két qua kiém dinh mé hinh

Do nghién ctru dya vao tinh hinh thyc té tai KCN Phu Tai khong c6 s6 liéu lan truyén 0
nhiém khong khi. Do d6, nghién ctru nay chi tién hanh hiéu chinh kiém dinh s6 liéu khi twong
ma khong hiéu chinh kiém dinh s6 liéu mo phong lan truyén 6 nhiém khong khi.

Két qua nhiét 6 tir md hinh TAPM va két qua nhiét d6 do dac tai tram Quy Nhon vao
khoang thoi gian tir ngay 01/03/2022 dén ngay 31/03/2022 1a tuong dong nhau (hinh 5). Cac
s lidu tir két qua mo6 phong ciia mo hinh dugce so sanh véi s lidu do dac thyc té tai tram Quy
Nhon vao cdc ngay mé phong voi hé s6 tuong quan khd cao R? = 0,80 cho thay mo hinh
TAPM mo phong rat tot nhiét do ngay va dém trong khu vue nghién ctru (Hinh 6). Két qua
md phong nhiét d cao nhét vao thoi gian tir 12h dén 17h giao dong trong khoang 33°C =
36°C, day cling la khoang thoi gian cé nhiét do cao nhét tai tram Quy Nhon.
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Hinh 6. Tuong quan nhiét d tor mé phong va quan
trac thuc t€ trong thang 03/2022 tai Tram Quy Nhon.

Hinh 5. Két qua so sanh nhiét 6 giita mo phong va
quan trac trong thang 03/2022 tai tram Quy Nhon.

Két qua md phong tir m6 hinh TAPM vé van toc gio tir ngay 1-7/3/2022 duge danh gia
qua hé so tuong quan R*= 0,66 (Hinh 7). Vén toc gié 1on nhat md phong duoc vao cac khoang
thoi gian tir 13 gio va 19 gio, didu d6 c¢6 nghia 1a van tdc gio 16n nhit twong tng voi thoi
diém mit dat bi d6t nong manh nhét 1am cho khi quyén bi x4o tron (unstable) nhét.

35 3
£ 3 ,
6%02‘5 s .
= 2 @
o o y=0.6681x+1.0202
© 15 o ©
= § = 0.6661
0.5 =
|
0 =
0 1 , 2 3
Quan trac (m/s)

Hinh 7. Tuong quan vén tdc gié tir md phong va quan  Hinh 8. Biéu d6 hoa gi6 tai khu vic nghién ctru.
trac thuc té tir 1-7/3/2022 tai Tram Quy Nhon.

Biéu d6 hoa gi6 nam 2022 tai khu vic mo phong (hinh 8) cho thdy 03 hudng gié chinh
trong nam tai khu vuc nghién ctru d6 1a huéng Bong Bic, Tay Nam va Bong Nam. Téc do
gi6 md phong duoc thay dbi trong khoang 0,5-11,1 m/s. Tan sudt gid voi van toc dao dong
tir 0,5-2,1 m/s chiém 44,8%, 2,1-3,6% m/s chiém 22,5 va 3,6-5,7 m/s chiém 27%, con lai gi6
v6i van toe 5,7-8,8 m/s chiém dusi 10%.

3.2. Két qud mé phéng bon kich ban tinh todn

3.2.1.Két qua md phong kich ban hién trang nam 2022 (KB1)

Két qua mo phong lan truyén nong do bui TSP trung binh 1 gid cao nhat tai vi tri cach
6ng thoat khi 1200m vé phia Pong Béc clia nha may, mo phong duge 14 1a 60,3pg/m’ (néu
cong thém véi nong do nén thi tong ndng do 1 gio' cao nhat 1a 260,3 pg/m?, thip hon so véi
quy chuén cho phép QCVN 05:2023/BTNMT 1a 300 pg/m®). Nong do trung binh 24 gio cao
nhét tai vi tri cach dng thoat khi 500m vé phia Péng cua nha may, mé phong duoc 1 83,4
ng/m? thap hon so véi gia tri cia QCVN 05:2023/BTNMT cho trung binh 24 gid la 200
ug/m?. Nong d6 trung binh nam c6 gi tri cao nhit 14 9,851 pg/m? va cach & ong thai 950m vé
phi Tay Béc cta nha may. Nong do trung binh nam thap hon so véi gia tri cia QCVN
05:2023/BTNMT cho trung binh nim cho phép 100 pg/m* (Hinh 9).
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Hinh 10. Bén d6 lan truyén SO, trong a) 1 gid b) 24 gid ¢) trung binh ndm cho nha may theo KBI.

Két qua mé phong lan truyén ndng do SOx trung binh 1 gio cao nhét dat 166 pg/m® khu
vuc co gia tri néng dd SO cao nhit kéo dai 3.500m tinh tir vi tri éng thai vé huéng Pong
Bic ctia nha may, néu cong thém véi nong d6 nén thi tong ndng dd SO, trung binh 1 gid cao
nhit 1a 236 pg/m?, thip hon so v6i quy chuin cho phép QCVN 05:2023/BTNMT la 350
ng/m?. Trong 24 gi¢ va trung binh nam cao nhit 1an luot 1a 24,3 pg/m’ va2z8l ug/m?, huong
lan truyén chinh 13 huéng Dong Bic va Ty Béc ciia nha may, gia tri ndng do SO, tir két qua
md phong thap hon so vai gid tri cia QCVN 05:2023/BTNMT cho trung binh 24 gid va trung
binh ndm cho phép lan lugt 1a 125 pg/m® va 50 pg/m® (Hinh 10).

Hinh 11. Ban d lan truyén NO; trong a) 1 gio b) 24 gio ¢) trung binh nim cho nha may theo KBI.

Két qua md phoéng lan truyén néng d6 NO trung binh 1 gid cao nhat 1a 133 ug/m Két
qua nong do trung binh 1 gio cao nhat keo dai 2.000m tinh tir nha may vé phia Bic, Pong
Bic. Néu cong thém voi nong do nén thi tong ndng d6 NO; trung binh 1 gid cao nhét 1a 177
pg/m’, thip hon so véi quy chuan cho phép QCVN 05:2023/BTNMT 1a 200 ug/m Trong
24 gi¢ va trung binh nam lan luot 1a 98,1 ug/m® va 16,2 ug/m v6i hudng lan truyén chinh
1a huéng Pong Bic va Tay Bic, két qua mo phong duoc thdp hon so véi gia tri cia QCVN
05:2023/BTNMT cho trung binh 24 gi va trung binh nim cho phép lan luot 13 100 pg/m’
va 40 pg/m® (Hinh 11).
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Hinh 12. Ban d lan truyén CO trong a) 1 gid b) 8 gid cho nha may theo KB1.

Két qua mé phong lan truyén ndng d6 CO trung binh 1 gid va 8 gid cao nhit trong nim
1an luot 12 3.000 pg/m® va 600 pg/m>. Néu cong thém voi ndng do nén thi tong ndng do6 CO
trung binh 1 gid cao nhit 13 < 6.000 pg/m?, thip hon rit nhidu so v6i quy chuan cho phép
QCVN 05:2023/BTNMT trung binh 1 gi¢ 12 30.000 pg/m® va trung binh 8 gid 1a 10.000
ug/m® (hinh 12).

Trong truong hop nha may van hanh san xuit véi hé thdng xtr 1y khi thai hoat dong binh
thuong (KB1) thi tat ca cac chi tiéu TSP, CO, NO,, SO, déu thap hon ngudng cho phép ddi
v6i QCVN 05:2023/BTNMT vé chit lwong khong khi xung quanh.

3.2.2.Két qua md phong kich ban lap day (KB2)

Két qua mo phong lan truyén ndng d6 bui TSP trung binh 1 gié cao nhit dat 1500 pg/m?,
huéng lan truyén chinh 1a huéng Dong Béc ciia nha may, chim 6 nhidm kéo dai 2.700m vé
phia Pong Bic cua nha may, néu cong thém véi ndng do nén thi tong ndng do trung binh 1
gid cao nhat 12 2701 pg/m?, cao hon so véi ngudng cho phép cia QCVN 05:2023/BTNMT
trung binh 1 gior 1a 300 pg/m?). Nong d6 bui TSP trung binh 24 gid cao nhit va trung binh
nim mé phong duogc lan luot 1a 185 pg/m® va 20.1 pg/m® voi hudng lan truyén chinh 1a
huéng Pong Bic va Tay Béc, két qua mo phong thip hon so véi QCVN 05:2023/BTNMT
v6i ngudng cho phép trung binh 24 gi¢r va trung binh nam 1a 200 pg/m® va 100 pg/m? (Hinh
13).

2

"

Hinh 14. Ban do lan truyén SO, trong: a) 1 gior b) 24 gio ¢) trung binh ndm cho nha may theo KB2.
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Két qua mod phong lan truyén ndng do SOa trung binh 1 gid cao nhét dat 400 pg/m?, khu
vuc ndy cach nha may 1.300 m vé hudéng Bic, néu cong thém véi ndng do nén thi tong ndng
d6 SO, trung binh 1 gid cao nhit 1a 800.6 pg/m?, cao hon 2.1 1an so véi quy chudn QCVN
05:2023/BTNMT v6i ngudng cho phep trung binh 1 gio la 350 ug/m’. Trung binh 24 gi¢ cao
nhit dat 24,3 pg/m?, nim bén trong KCN vé huéng Dong, thip hon 5 1an so v6i quy chuan
QCVN 05:2023/BTNMT voi ngudng cho phép trung binh 24 gio 1a 125 ug/m Ngoai ra co
thé thay dugc khu vuc c6 ndng d6 SO: trung binh 24 gi0 m6 phong duoc thip hon ngudng
cho phép ciia QCVN 05:2023/BTNMT c6 ban kinh 1én dén 3.700 m theo huéng Pong Bic.
Trung binh nim cao nhét dat 28,1 pg/m®, ndm bén trong KCN, két qua mo phong thap hon
1,8 14n so véi gia tri cho phép ciia QCVN 05:2023/BTNMT cho trung binh trung binh nim
12 50 ug/m* (Hinh 14).

Hinh 15. Ban do lan truyén NO, trong a) 1 gio b) 24 gio c) trung binh ndm cho nha may theo KB2.

Két qua md phong lan truyén nong do NO; trung binh 1 gi¢ cao nhat 1a 1364 ng/m’, khu
vuc nay nam xung quanh KCN, néu cong thém voi ndng do nén thi tong ndng do NO:z trung
binh 1 giod cao nhat 1a 1.538 pg/m’, cao hon 7,2 lan so vdi quy chuin QCVN
05:2023/BTNMT trung binh 1 gio 1a 200 ug/m Trung binh 24 gid cao nhat dat 381 ug/m
va ndm bén trong khudn vién cac nha may vé huéng Pong, cao hon 3,8 14n so voi quy chudn
QCVN 05:2023/BTNMT véi ngudng cho phép trung binh 24 gid 1a 100 pg/m?. Ngoai ra c6
thé thay duoc khu vuc c6 ndng do NO; trung binh 24 gid mé phong dugc cao hon ngudng
cho phép cia QCVN 05:2023/BTNMT kéo dai dén 3.400m theo huéng Pong Béc. Trung
binh nidm dat 55,9 pg/m> va nim bén trong khuoén vién nha may, két qua mé phong cao hon
1,4 14n so véi gia tri cia QCVN 05:2023/BTNMT cho trung binh trung binh nim cho phép
12 40 ug/m* (Hinh 15).

Hinh 16. Ban d6 lan truyén CO trong a) 1 gio b) 8 gio cho nha may theo KB2

Két qua mo6 phong lan truyén nong d6 CO trung binh 1 gio cao nhét 13 10.554 ug/m
khu vyc nay cach nha may 1.900 m vé hudng Dong Bic, néu cong thém v6i nong d6 nén thi
tong ndng do CO trung binh 1 gid cao nhat 1a < 16.554 pg/m’, thap hon so véi quy chuan
QCVN 05:2023/BTNMT trung binh 1 gio 1a 30.000 pg/m®. Két qua m6 phong lan truyén
ndng do CO trung binh 8 gid cao nhit trong nam dat 1.397 pg/m>. Thap hon rat nhiéu so voi
quy chuan cho phép QCVN 05:2023/BTNMT trung binh 8 gio 1a 10.000 pg/m® (Hinh 16).
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3.2.3.Két qua md phong kich ban chua lap day (KB3)

Két qua mo phong lan truyén ndng d6 bui TSP trung binh 1 gid cao nhit dat 1250 pg/m?,
huéng lan truyén chinh 1a huéng Dong Béc ciia nha may, chim 6 nhidm kéo dai 2.700m vé
phia Pong Bic cua nha may, néu cong thém véi ndng do nén thi tong ndng do trung binh 1
gid cao nhat 13 1371 pg/m?, cao hon so véi ngudng cho phép caa QCVN 05:2023/BTNMT
trung binh 1 gio 1a 300 pg/m?). Nong d6 bui TSP trung binh 24 gid cao nhit va trung binh
nim md phong duoc 1an lugt 1a 49,1 pg/m’® va 6,98 pg/m’® véi hudng lan truyén chinh 1a
huéng Pong Bic va Tay Béc, két qua mo phong thip hon so véi QCVN 05:2023/BTNMT
v6i ngudng cho phép trung binh 24 gi¢r va trung binh nam 1a 200 pg/m® va 100 pg/m? (Hinh
17).

orFi D VALES F OR o=
s 49,25 (gt ¢ (299275 79, 1534000055

Hinh 17. Ban d6 lan truyén bui TSP trong a) 1 gid b) 24 gio ¢) trung binh nim cho nha may theo KB3.

Két qua mod phong lan truyén nong d6 SOz trung binh 1 gio cao nhét dat 700 pg/ms, khu
vue nay cach cac nha may 1.300m vé huong Bic, néu cong thém véi ndng d6 nén thi tong
ndng d6 SO, trung binh 1 gior cao nhét 13 836 pg/m?, cao hon 2,6 1an so voi quy chudn QCVN
05:2023/BTNMT véi ngudng cho phép trung binh 1 gid 1a 350 pg/m3. Két qua mé phong lan
truyén nong d6 SO, trung binh 24 gid cao nhét dat 83 pg/m’, nim bén trong khudn vién nha
méy vé huéng Dong, thap hon 1,2 1an so véi quy chuan QCVN 05: 2023/BTNMT voi ngudng
cho phép trung binh 24 gid 1a 125 ug/m Két qua mod phong lan truyen nong d6 SO» trung
binh nim cao nhét dat 14,2 pg/m?, nim bén trong trung tam KCN, két qua md phong thap
hon 2,5 1an so véi gié tri cho phép cia QCVN 05:2023/BTNMT cho trung binh nim 1a 50
ug/m* (Hinh 18).

Hinh 18. Béin d6 lan truyén SO, trong a) 1 gid b) 24 gid ¢) trung binh ndm cho nha may theo KB3.
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Hinh 19. Ban d6 lan truyén NO; trong a) 1 gio' b) 24 gio ¢) trung binh nim cho nha may theo KB3.

Két qua mod phong lan truyén ndng d6 NO; trung binh 1 gio cao nhat 1a 1194 pg/m?, khu
vuc nay cach cac cong ty, nha may 1.700 m vé huéng Pong Bic, néu cong thém véi nong do
nén thi téng ndéng d6 NO trung binh 1 gid cao nhat 1a 1.238 pg/m?, cao hon 6,2 lan so voi
quy chuian QCVN 05: 2023/BTNMT trung binh 1 gio la 200 ug/m Trung binh 24 gid cao
nhat dat 265 ug/m va nam bén trong khuén vién nha may vé huéng Pong, cao hon 2,6 lan
s0 voi quy chuan QCVN 05:2023/BTNMT véi ngudng cho phép trung binh 24 gio 1a 100
pg/m’. Két qua mo phong lan truyén ndng d6 NO, trung binh niam dat 44,4 pg/m® va nim
bén trong khudn vién cac cong ty va nha may, két qua mod phong cao hon 1,1 14n so véi gia
tri cia QCVN 05:2023/BTNMT cho trung binh trung binh nim cho phép 1a 40 ug/m? (Hinh
19).

Ma 19628 lugn3] m §301278.79, 1520008 85)

Hinh 20. Ban d6 lan truyén CO trong a) 1 gio b) 8 gid cho nha may theo KB3.

Két qua mo phong lan truyén nong do CO trung binh 1 gi¢' cao nhit 1a 10.221 ug/m
khu vyc nay cach nha may 2.100m vé huéng Dong Bic, néu cong thém véi ndng d6 nén thi
tong ndng do CO trung binh 1 gid cao nhat 1a < 18.221 ug/m thap hon so véi quy chuan
QCVN 05:2023/BTNMT trung binh 1 gio 1a 30.000 pg/m’. Két qua mod phong lan truyen
ndng d6 CO trung binh 8 gid cao nhit trong nim dat 11.495ug/m>. Cao hon khoang 1,1 lan
s0 v6i quy chuan cho phép QCVN 05:2023/BTNMT trung binh 1 gio 14 10.000 pg/m? (Hinh
20).

3.2.4.Két qua mé phong kich ban sy c6 (KB4)

Két qua mo phong lan truyén néng do bui TSP trung binh 1 gi¢ cao nhét dat 3.000 ug/m
hudéng lan truyen chinh 1a huéng Dong Bic cua nha may, chum 6 nhlem kéo dai 8.100m vé
phia Pong Bic cua nha may, néu cong thém véi ndng do nén thi tong ndng do trung binh 1
gid cao nhét 13 3.271 pg/m’, cao hon rit nhiéu so véi ngudng cho phép cia QCVN
05:2023/BTNMT trung binh 1 gid 1a 300 pg/m?). Nong d6 bui TSP trung binh 24 gid cao
nhit va trung binh ndm mé phong dugc lan luot 13 600,1 pg/m® va 70,98 pg/m’ voi hudng
lan truyén chinh 14 huéng Pong Béc va Tay Bic, két qua mo phong thip hon so véi QCVN
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05:2023/BTNMT cao hon v6i ngudng cho phép trung binh 24 gio va thip hon trung binh
niam lan luot 12 200 pg/m? va 100 pg/m* (Hinh 21).
i

Max 105 fapm @ (29047579, 162260855
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Hinh 22. Bin d6 lan truyén SO, trong a) 1 gid b) 24 gid ¢) trung binh ndm cho nha may theo KB4.

Két qua md phong lan truyén nong d6 SO; trung binh 1 git cao nhat dat 1.175 ug/m
khu vyc nay cach nha may 2.500m vé huong Bic, néu cong thém vai nong d6 nén thi tong
ndng d6 SO; trung binh 1 gid cao nhét 13 1.324 pg/m?, cao hon 4,2 1an so v6i quy chudn
QCVN 05:2023/BTNMT véi ngudng cho phép trung binh 1 gid 1a 350 pg/m?’. Trung binh 24
gid cao nhét dat 173 pg/m’, nim bén trong khudn vién nha may vé hudéng Pong, cao hon 1,2
1an so v6i quy chuan QCVN 05:2023/BTNMT véi ngudng cho phép trung binh 24 gid 1a 125
pg/m’. Trung binh nim cao nht dat 22,9 pg/m?, ndm bén trong trung tim khu CN & cac cong
ty, nha may, két qua mo phong thap hon 2,2 1in so vé6i gia tri cho phép ciia QCVN
05:2023/BTNMT cho trung binh trung binh ndm la 50 pg/m? (Hinh 22).
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Hinh 23. Ban d6 lan truyén NO; trong a) 1 gio b) 24 gio ¢) trung binh nim cho nha may theo KB4.

Két qua mé phong lan truyén ndéng do NO, trung binh 1 gio cao nhét la 345 j,tg/m3 khu
vuc nay cach nha may 1.700m vé huong Dong Bic, néu cong thém voi nong dd nén thi tong
ndng d6 NO, trung binh 1 gio' cao nhét 1a 3658 ug/m cao hon 1,8 1an so véi quy chuin
QCVN 05:2023/BTNMT trung binh 1 git 1a 200 ug/m Trung binh 24 gi& cao nhat dat 51,2
pg/m3 va nam bén trong khuén vién nha may vé hudéng Pong, thap hon 2,1 lan so véi quy
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chudn QCVN 05:2023/BTNMT v6i ngudng cho phep trung binh 24 gid 1a 100 pg/m?. Két
qua m6 phong lan truyén nong do NO: trung binh ndm dat 5,9 ug/m’ va nam bén trong khuon
vién nha may, két qua moé phong thap hon 7,4 1an so voi gié tri cuia QCVN 05:2023/BTNMT
cho trung binh trung binh ndm cho phép 1a 40 pg/m* (Hinh 23).

Hinh 24. Ban d06 lan truyén CO trong a) 1 gio b) 8 gid cho nha may theo KB4.

Két qua mo phong lan truyén nong do CO trung binh 1 gi¢ cao nhét 1a 16.554 ug/m
khu vyc nay cach nha may 2.100m vé huéng Dong Bic, néu cong thém voi ndng do nén thi
tong ndng do CO trung binh 1 gid cao nhét 14 < 24.124 ug/m thap hon so véi quy chuan
QCVN 05:2023/BTNMT trung binh 1 gio 1a 30.000 pg/m®. Két qua md phong lan truyén
nong d6 CO trung binh 8 gid cao nhét trong nam dat 3.397 pg/m>. Thap hon rat nhiéu so véi
quy chuén cho phép QCVN 05:2023/BTNMT trung binh 1 gid 1a 10.000 pg/m* (Hinh 24).

4. Két luan va Kién nghi

Nghién ctru st dung hé mé hinh khi twong TAPM (ciia Uc) va 6 nhiém khong khi
AERMOD (ctia Cuc Bao Vé Méi Truong My) phuc vu mé phong lan truyén cac chit 6 nhidm
khong khi cho 4 kich ban phat thai cho KCN Phu Tai: Kich ban hién trang nam 2022 (KB1):
Nghia 1a 100% céc hé théng xir 1y khi thai cta cac dng thai s& van hanh theo dung cac thong
s6 k¥ thuat thiét ké; Kich ban 2 (KB2): Ty 1¢ 1ap day binh quan & KCN Phu Tai hién nay vao
khoang 85%; Kich ban 3 (KB3): Ty 1& chua ldp day binh quan & KCN Phu Tai hién nay vao
khoang 50%; Kich ban 4 (KB4): Kich ban sy c6 (khi dy 4n khong co xir 1y khi thai. Nghia 1a
toan bd hé thong xir 1y khi thai tat ca cac dng thai ciia nha may khong van hanh, toan bo cac
chat 6 nhiém s& phat tan ra méi trudng ma khong qua xir 1y.

Nghién ctru da tién hanh mé phong lan truyén cac chat 6 nhidm khong khi gdm Bui TSP,
CO, SO», NO; va so sanh két qua nay véi Quy chuén k¥ thuat qubc gia vé chat luong khong
khi xung quanh QCVN 05:2023/BTNMT, két qua md phong cho thiy ¢ kich ban 1 tit ca
néng dd cac chat 6 nhidm deu thip hon so véi ngudng cho phép cua QCVN
05:2023/BTNMT. O kich ban 2, ndng do cac chit TSP, CO thap hon so véi ngudng cho phép
ctia quy chudn, tuy nhién ndng do6 cac chit SO, va NO, deu vuot so voi quy chuan tinh theo
trung binh 1 gid, 24 gid va trung binh ndm. O kich ban 3, nong do cac chat TSP va SOz thip
hon so v61 ngudng cho phép cua quy chuan tuy nhién nong do cac chat CO va NO, déu vuot
s0 voi quy chuan. O kich ban 4, tat ca nong d6 cac chat 6 nhidm déu cao hon quy chuén véi
nong do trung binh 1 _gi0, nhung lai thdp hon so v&i ngudng cho phép cia QCVN
05:2023/BTNMT véi ndng d6 trung binh 24 gid va trung binh nam.

Kién nghi nha may xay dung va van hanh cac hé thong xir Iy khi thai & ca 2 dng thai theo
nhu thiét ké, c6 phuong an xir 1y kip thoi khi hé thong xir 1y khi thai gip sy ¢ nham giam
thiéu tac dong xau dén méi truong khong khi xung quanh.

DPong gop cua tac gia: Xay dung y tuong nghién ciru: B.V.H.,, L. H.N.; Xtr 1y, phan tich sO
liéu: B.V.H., LH.N., P.T.L.; Viét ban thao bai bao: B.V.H.; Chinh stra bai bao: D.V .H.
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Applying the AERMOD model to simulate the spread of air
pollutants from Phu Tai industrial park, Binh Dinh
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Abstract: For many years now, people living in Tran Quang Dieu ward have not only
suffered from exhaust pollution but also from noise and dust pollution due to the activities
of businesses in Phu Tai Industrial Park. This article presents the results of applying the
Aermod model to simulate the spread of air pollutants from Phu Tai industrial park, Binh
Dinh province. The main method used in the report is the modeling method. After
establishing the model based on the current situation scenario in 2022 and passing the model
evaluation and testing parameters, simulations were conducted according to four calculation
scenarios: current status scenario (KB1), backfill scenario (KB2), unfilled scenario (KB3),
incident scenario (KB4). The study conducted a simulation of the spread of air pollutants
including dust TSP, CO, SO, NO; and compared these results with the National Technical
Regulation on ambient air quality QCVN 05:2023/BTNMT, simulation results show that in
KBI1 the concentration of pollutants is lower than the allowable threshold of QCVN
05:2023/BTNMT. In KB2, the concentration of TSP and CO dust is lower than the
allowable threshold of QCVN 05:2023/BTNMT, however the concentration of SO and
NO> exceeds QCVN 05:2023/BTNMT on average by 1 hourly, 24-hour and annual average.

Keywords: AERMOD; Simulate the spread of pollutants; Binh Dinh province.
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Nghién ctru, che tao thir nghiém modem LPWAN wng dung trong
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Tém tit: Hién nay, cac thiét bi do va tmyén s6 liu tu dong trén mang ludi quan trac khi
tuong thity van hau nhu phu thudc nhiéu vao thiét bi ngoai nhap, viéc nghién ctru, ché tao,
tién t6i 1am chu cong nghé san xuét thiét bi truyén dit liéu tu dong khi tugng thay vin 1a rat
can thiét. Bai bao nay trinh bay két qua nghién ctru, ché tao va thir nghiém modem LPWAN
ung dung trong truyén dy liéu cac tram do mua tu dong theo cong nghé truyén tin khong
day nang lugng thap (LORA/LPWAN) dang tré nén pho bién va ngay cang dugc ing dung
nhleu trong cac linh vuc nhu vién thong, truyén tin, trao d01 thong tin s6 li€u, trong do co
s6 liéu khi twong thuy van. Dya trén nghién ctru 1y thuyét vé nguyén 1y hoat dong mé dun
LORA va thut toan diéu khién két hop véi cac hoat dong thiét ké, ché tao dién tir, nghién
ctru d4 san xuat thanh cong thiét bi modem LPWAN c6 kha ning lién lac vo tuyén truyén
dir lidu cac tram do khu vuc TAy Nguyén, khoang cach lién lac tdi thiéu trong dia hinh khu
vuc Tay Nguyén 1a 15 km, tan suat it nhat 10 phat 1 lan (tuy theo cai dit), biang tan 920
MHz dén 923 MHz, d4p (mg quy chuan qudc gia QCVN 122:2020/BTTTT.

Tir khoa: Cong ngh¢ truyén tin khong dy niang luong thip LPWAN; Cong nghé truyén tin
bang cong ngh¢ LORA.

1. Mé diu

Ngay nay, v0i su phat trién manh mé cua ky thuat dién tu, vién thong va cong ngh¢ thong
tin, cac thiét bi phuc vu quan tric, giam sat va truyen dir lidu cac yéu td khi tuong thuy van
ngay mot tréd nén hién dai, cho phép thuc hién quan tric lién tuc, c6 do chinh xac rat cao, tu
dong truyén dir liéu theo thoi gian thuc, gop phan nang cao chét lwong dit liéu phuc vu cong
tac giam sat, du bao, canh bao khi tugng thiy van [1].

Thyc hién Chuong trinh khoa hoc va cong ngh¢: Nghién ctru ing dung cong nghé trong
xdy dung, phat trién Chinh phu sé va Chuyén doi sé nganh tai nguyén va moi truong giai
doan 2021 - 2025, cia B Tai nguyén va Moi truong, dong thoi nham gop phan hién dai hoa
nganh khi twong thily vin, ning cao nang luc cho hé théng quan tric va truyen dit liéu ho tro
du bao va canh bao thién tai, trong nhitng nim qua mang ludi tram quan tric khi twong thuy
vin dang dan thay thé cac thiét bi quan tric thu cong bang cac thiét bi quan tric hién dai va
truyén di liéu ty dong, tu dong quan tric thong qua cac du an dau tu cua Nha nudce, cac
khoan vién trg ODA. Tuy nhién, cac dy an hau hét déu dau tu qua hinh thuc mua sam thiét
bi ctia mot s6 hing chuyén san xudt thiét bi do khi twong thity vin & nudc ngoai do trong
nudc hi¢n tai chua c6 hang nao ché tao hay lép rap [2]. Viéc phu thudc vao thiét bi ngoai
nhép, voi chi phi mua sdm cao, nén hau nhu cac tram khong dugc dau tu thiét bi truyén dur
liéu dy phong, dan t6i quan tric bi gian doan néu thiét b gap su ¢ hodc trong thoi gian bao
tri, bao dudng.
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Nhitng nim gan ddy, cac nghién ctru, ché tao modem truyén dit liéu trong d6 c6 truyén
dir liéu lién quan dén linh vuc thoi tiét & nudc ta ciing da bat dau xuit hién. Tuy nhién, phan
da cac nghién ciru, ché tao tap trung vao san xuit cac thiét bi ‘phu tro nhu m6 dun hd tro cac
tram quan tric tu dong [3], m6 dun chuyén déi dit liéu quan trac thu cong sang tu dong truyén
dit liéu [4]. Hién van chua c6 nhiéu cac nghién ctru, ché tao cac thiét bi truyén dir liéu hién
dai, str dung cong nghé cao, vi du nhu cong nghé truyén tin khéng diy ning lwong thip
(LORA/LPWAN).

Dé gdp phan giam su phu thudc vao cong nghé quan tric dic biét 1a cic mé dun truyén
dir liéu cta nudc ngoai, théng qua hoat dong nghién ciru nguyén 1y cong nghé truyén tin
khong déy, tinh nang va cac thuat toan cua bo modem LPWAN, nhom nghién ctru da phbi
hop voi Cong ty Co phan Phat trién Ha tang va Pau tu Cong nghé Chau Long ché tao thanh
cong thiét bi modem truyén dit liéu quan trac tai cac tram do mua tu dong. Thur nghiém trong
phong thi nghiém va hién truong tai mot s6 tram thudc Pai Khi twong Thuy vin khu vuce Tay
Nguyén, budc dau cho két qua thiét bi hoat dong on dinh, dam bao yéu cAu muc tiéu nghién
ctru ché tao modem thiét bi str dung cong nghé LORA.

2. Phwong phap nghién ctru

2.1. Gioi thiéu cong nghé sw dung mo dun LORA

Cong nghe LORA: (Long Range Radio - Truyen khong day tam xa) 1a mot giao thirc
khong diy méi duoc thiét ké dé truyén thong tim xa, ning luong thap. Giao thirc phu hop
v6i cac thiét bi thong minh hién c6 va lién minh LORA dang hoat dong dam bao kha ning
tuong tac giita nhiéu mang trén toan qudc. Dai tan LORA sir dung it bi nhiéu dién tir, do d6
tin hiéu co thé kéo dai mot khoang céch xa, tham chi di qua cac toa nha, vi rat it nang lugng,
phu hop véi cac thiét bi IoT v6i dung lugng pin thép. Do viy, LORA thanh cac thiét bj ré
hon rat kha quan. Mdi tram gbc (Gateway) LORA c6 thé xu Iy hang triéu node, cung voi
thue té 13 cac tin hiéu co thé kéo dai khoang cach, nén 1a can it co so ha ting mang hon, do
do viéc xay dyng mang LORA re hon. Cac mang LoRa co thé duoc dit cing véi cac thiét bi
lién lac khéc, nhu céc thap dién thoai di dong, tiét kiém dugce chi phi dau tu xay dung; dong
thoi voi cac tinh nang khac cia LORA st dung thuét toan tdc do dit liéu thich tmg dé gitip
t6i da hoa tudi tho pin va tiét kiém t6i da nang luong mang cua thiét bi; cac giao thirc ctia né
bao gém nhiéu 16p ma hoa, & cép dd mang, img dung va thiét bi, cho phép lién lac an toan;
tinh hai chiéu cta giao thic hd tro cac thong diép quang ba, cho phép chirc ning cap nhat

phan mém. Do vay, LORA 12 mét giai phéap 1y tudng cho IoT (internet van vat) [5].
IC14

E22-900M30S5
GND
sheqpi one  onp B2
b2! chp ANT Bl
b3| oue one BEDann
- LD NSS % ‘
(Slonp sck LBk
RYEN % RXEN MDSI EZ{MOSI
TXEN Mo feTRIHMISY] .,
L 8lpioz west [oRET Rho
WCC  BUSY (T R33
vee  DI01

T
Iicvghfé}‘i& GND  GND 157
GND

LORA

Hinh 1. So d6 nguyén 1y mo dun vi xir Iy thu phat song LORA thuc té.

2.2. Nguyén ly co ban cua cong nghé¢ LORA

Nguyén 1y hoat dong cia LORA: LORA sir dung k¥ thuat diéu ché goi 1a Chirp Spread
Spectrum (CSS), nguyén 1y nay 1a dir liéu s& dugc chia nho bang cac xung cao tan dé tao ra
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tin hiéu c6 day tan sb cao hon tin sb cua dir liéu géc sau d6 tin hiéu cao tan nay tiép tuc duoc
ma hod theo cac chudi trudc khi truyen ra dng ten dé gui dir liéu; nguyén ly nay gitp han ché
dd phtc tap va cé do chinh xéac can thlet clia mach thiét bi nhan de c6 thé giai ma va didu
ché lai dir liéu; hon nita LORA khong can cong suit phat 1én ma van c6 thé truyen xa vi tin
hiéu LORA ¢6 thé duoc nhan & khoang cach xa ngay ca do manh tin hiéu thip hon ca nhleu
moi truong xung quanh; c6 pham vi rit rong twong tu nhu duoc cung cap boi mang bang tan
hep, @6 bén cao va chdng lai nhidu va suy hao tin hiéu trong qua trinh truyén tin thip, toan
bd khu vira hodc thanh phd d6 duogc bao chi boi mot tram gde (Gateway) [6].

2.3. So' d6 khoi thiét bi modem LPWAN.

Thiét bi Modem LPWAN truyén dir liéu bao gdm hai bd phéan chinh: (1) Khéi xtr 1y diéu
khién gom cac mo dun: M6 dun ngudn, mé dun LORA, vi xir 1y, md dun giao tiép duoc két
ndi voi Datalogger cuia thiét bi quan tric (do mua ty dong) va Ang ten dinh hudng duoc két
nbi v6i bd khuéch dai tin hiéu tap am thap (LNA-Low-noise amplifier) va bo xir 1y tin hiéu
(DSP - Digital Signal Processing) [7, 8].

: Module |
: ngudn |
A E Module E
Angen JE— Lora l :
; LF Vixely |3
é Module :
H giao tiep | i
Data E T E
logger Semccccccacancacancncencaad :

Hinh 2. So dd khéi cua thiét bi Modem LPWAN.

2.4. So' do mach nguyén 1y khéi nguén modem LPWAN

D(A)i‘ v6i khbi nguén dién d}r(_)’c s?r dung trong mé dun maph, thiét bi st dyng nguén’dién
mot chiéu 24V, trong do ¢6 chong dau nguoc nguodn dién, chong set cho ngudn dién, bién ap
5V va bién ap 3V3 (Hinh 3-4) [9, 10].

A T & * * * - -
Bao vé chong sét- dau vao 24v
S i N T e
BN B& chuyén doi 24v sang 5v

B& chuyén d&i Sv sang 3.3v

Hinh 3. So d6 nguyén ly mach khéi ngudn dién.
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Hinh 4. So d6 nguyén 1y mach khéi diéu khién [11, 12].
Pé diéu khién cho mach thiét bi str dung chip ESP32-C3 (Hinh 5) [13, 14].
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Hinh 5. So d6 nguyén 1y khéi GPS.

Phuong thirc hoat dong: Ang-ten tir bo thu trung tim nhan dugc tin hiéu v6 tuyén qué
trinh gidi ma tin hi¢u s€ dugc thuc hién tai module thu phat vo tuyén, MCU (vi diéu khién)
s& giao tiép diéu khién ldy dir liéu tir 46 va chuyén vé cho may tinh xir 1y dir liéu thong qua
giao tiép RS 232 (Hinh 6) [20].
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Hinh 6. So db nguyén ly mach khdi giao tiép RS232.
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2.5. Hé thong nhiing va thiét ké mé phong mach 3D

Hé théng nhung (Embedded system) 1a mot thuat ngit dé chi mot hé thong c6 kha ning
tur tri duoc nhing vao trong mét méi truong hay mot hé thdng me. D6 1a cac hé thdng tich
hop ca phan cing va phan mém phuc vu cac bai toan chuyén dyng trong nhiéu linh vuc cong
nghiép, tu dong hoa diéu khién, quan tric va truyén tin. Dic diém cua cac hé théng nhing 13
hoat dong 6n dinh va c6 tinh nang tu dong hoé cao. H¢ thong nhung thuong dugc thiét ké dé
thyc hién mot chire nang chuyén biét nao do [16]. Trén co s¢ mod hinh hoat dong cua thiét bi
phan cimg ctia thiét bi LPWAN duoc thiét ké theo hé thong nhiing gom: phan cling (gdm céc
b phén chip vi xtr ly, cac linh kién dién tir, mach két ndi connector. ..), phan mém tinh toan va
diéu khién (duoc thiét ké trén ngdn ngit 1ap trinh C*™) (Hinh 7).

B e (T
Hinh 7. M6 phong 3D mach in trudc khi han linh kién dién tr (mat trudgc va mat sau).
2.6. Phdn citng ciia thiét bi modem LPWAN

Duya trén thiét ké hé thong nhing va so nguyén ly mach thiét bi, sir dung cac linh ki¢n
dién tlr, nghién ctru da ché tao thanh cong phan cing cho thiét bi modem LPWAN (Hinh 8).
e \

Hinh 8. Hinh anh thuc té ciia bo mach b vi xir Iy trung tim (mt trudc va mit sau).


https://bkaii.com.vn/tin-tuc/344-nhung-dieu-can-biet-ve-tu-dong-hoa
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bdi voi san phém ang ten dinh hudng dugc ché tao d6 tang ich cao, tam lién lac voi cac
thiét bi LPWAN xa hang km [17, 18].

Thong sé k¥ thuat: Frequency range (dai tan s6): 920-923 Mhz (hozc thiét ké & tan sb
phu hop theo Quy chuan k¥ thuat qudc gia cua Bo TTTT vé mang dién rong cong suét thap
LPWAN); Antenna type (loai ang ten): helicoidal (xoan 4c); Impedance (tro khang): 50 Q,
nominal (trén danh nghia); Gain (nhan duoc): 10 dBi; Beam width (chiéu rong chum tia) (-3
dB): 44°, nominal (trén danh nghia); Polarization (phan cuc): Circular (tron); Kich thudc:
450 x 450 x 960 mm.

;

Hinh 9. Ang ten dinh huéng caa tram mat dat.
IP “Ingress Protection” hoic “International Protection” 1a tén mot hé théng xép loai cho
bict kha nang bao v¢ linh kién cta céc thiet bi dién tur [19, 20].
=>. Mo dun mach thiét bi

LPWAN

C— = B angtendinh

hudng

0 S

Hinh 10. (a) Hinh anh thyc té thiét bi modem LPWAN dit trong hop bao vé thiét bi theo tiéu chuén
IP; (b) Hinh anh toan by modem LPWAN va ang ten thuc té duoc lép dat tai tram do mua ty dong
Krong A, Dk Lik.

3. Két qua thir nghiém thiét bi modem LPWAN

3.1. Két qua dp dung thir nghiém modem LPWAN bé sung tai Ha Nji

bé danh gia hoat dong cua thiét bi Modem LPWAN truyén s6 liéu, nhom nghién ctru da
tién hanh ap dung thir nghiém dé kiém tra thiét bi tai Ha Noi.

Vi tri 1: s6 8 phd Phao Pai Lang, Lang Thuong, Pong Pa, Ha Nbi. ID: 3760, ID: 2914

Vi tri 2: cAu vuot séng Day, Qudc Oai, Ha Noi ¢6 dia chi 1D: 2694

Vi tri 3: thiét bi LORA Trung tdm co dia chilD: 8047

Thong tin trén thiét tai dé cau vuot song Day:



Tap chi Khi twong Thiiy vin 2024, 758, 87-96; doi:10.36335/\VNJHM.2024(758).87-96 93

OO EENEE - 2694 - V1.8

SRS Bidm do & chuydn tiép A Héu -
T1.07747, 105 66753 (A 29

Thi#t b 1an chn [EEIETEREETL]
{R04ATF* 113, -103}{ 3760, -110, -8}

Hinh 11. Cai dat cau hinh thong tin trén thiét tai dé ciu vuot song Day.

Tha 5 i it LoRs
L ID diém do trude ORI
R EETREE 62.5 kHz M |10 dicn do sau
Hé s6 trai phd (Spreading Factor - SF) 'D di€m trung tam Ehiy
Xung cam bién LL mua
Toc do ma hoa (Coding Rate - CR) AL M| | |chu ky gui dir liéu mua
(@) (b)
Hinh 12. (a) Cac tham s cai dat LORA; (b) Cai dit cau hinh thong tin trén thiét tai dé ciu vuot song

bay

Thir tu I6p mang LoRa
ID digm do trusc G
D diém do sau
ID di€m trung tam
Xung cam bién LL mua
Chu ky gutri dTr liéu mua

Hinh 13. Cai dat chuyén tiép tin hiéu.

Tin hiéu tir thiét bi duoc lap trén Dé song bay (ID2694) dugc chuyen vé Lang Thuong
(ID diém do sau 2914) va tir Lang Thuong chuyén tlep vé Cong ty C6 phan Chau Long (ID
diém trung tdm 8047). Chu ky gui dir liéu 2 phut/1 lan.

Két qua: Tat ca cac tram déu dang dugc cai dat chu ky guri tin hiu 2 phat/ 11an. Sau mdi
2 phit tin hiéu cac tram déu dugc gui vé trung tam (http://lora.eweather.gov.vn/Ir).

Dé cha dong trong viéc thir nghiém, nhom thyc hién ndi day tin hiéu do mua vao 1 nat
nhén, s6 1an nhén ctia nut nhan thue té chinh 1a sb 1an gau do mua lat (Hinh 14).

| I R R R T T
00 | | 0| @ fewmass  josomtioszs
—_-- 2025071109140

Hinh 14. Két qua hién thi vé s6 1an 1at gau (8 1in) diém dé song Day truyén vé.
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Trong khoang thoi gian tir 09h10 t&i 09h20 ngay 11-7-2023 tin hiéu dwoc truyén vé trung
tam déu dan 2 phut/11an. Trong khoang thoi gian 9h10 dén 9h12 nhém nghién ctru da thuc
hién nhan nat 5 1an va trong khoang thoi gian 9h18 dén 9h20 nhom tac gia da thyc hién nhan
nuat 8 1an.

Két qua nhan dugc hién thi tai http://lora.eweather.gov.vn/Ir dung voi $6 1an nhém nhan
nut, thiét bj truyén dir liéu tét, dap ing muc tiéu hoat déng cua thiét bi.

3.2. Két qua thir nghiém tai tram do muwea tw dong Krong A- Pak Lék (ID: 7882)

Thiét bi duoc lap dit tai tram do mua ty dong Krong A- Dak Lak ngay 28-9-2023. Tai
hién trudng, két qua thir nghiém sau khi cdu hinh cai dat thiét bi va truyén dir liéu vé
http://lora.eweather.gov.vn/Ir thiét bi truyén dit liéu tét, dap mg muc tiéu hoat dong cua thiét
bi. Thiét bi modem LPWAN tai tram Krong A c6 dia chi ID duwoc mic dinh céu hinh sén tir
khi ché tao c6 dia chi ID: 7782, bo modem LPWAN nay c6 wifi, c6 dinh vi toa do diém tram
duogc két ndi v6i Ang ten dinh hudng va duogc két ndi truc tiép vao datalogger cia thiét bi do
mua ty dong dé truyén dir liéu theo thoi gian dugc cAu hinh trén thiét bi modem LPWAN
pht hop v6i yéu cau phuc vu chuyén mén nghiép vu.

9:43 | 1,6KB/s 2o & B el Ll = CZED)

Vi tri thigt bi 12.70166, 108.71640 (A 30 9:42 | 1,0KB/s ¥ © Bl B &

rristetien can _

T I——— (> A loraeweathergovwn/i + (@ ¢

Tharm s& cai dédét LoRa

Bang théong (Bandwidth - BW)
Heé s& trai phd (Spreading Factor - SF) T
TSc d& ma héa (Coding Rate - CR)
Th&i giém bat dau

S8 goi tin nhan bi héong ZKs)
S& géi tin nhan
St

TG truyén DL 9 bytes 605 ms

Tén dang nhap Web
Mat khau Web EXslasiisnize)
Mat khau truyen dir lieu [EEEEEE]

DS ID di€m do 3648

trudc

(VD: 1234;4321) |
Xung cam bién LL mua RERET) ~
Chu ky gtri d&r lieu mua [ENER ~—

Thi&t 1ap cau hinh

Khai dong lai may

Hinh 15. Két qua thir nghiém tai tram do mua ty dong Krong A- Pak Lak.

4. Két luan

Hién nay, cac nghién ctru ché tao hé théng quan tric va truyen s6 lidu déu co dic diém
gidng nhau 1a thoi gian thyc, thong tin dir liéu dugc truyén tai dé phuc vu cong tac du bao,
canh bao dé dua ra cac giai phap tng pho voi thién tai. HE théng nay bao gom hai bd phén
chinh: Modem LPWAN gom mé dun mach xir 1y dwoc cau hinh, 1ap trinh diéu khién truyén
dir liéu theo thoi gian thuc va bo phan ang ten dinh hudng déu duoc lap dat trén cot do mua
tw dong két ndi véi datalogger ctia tram do mua ty dong

Véi myc tiéu dua thong tin dit liéu kip thoi chuan bi cong tac img phd, giai phap nghién
ctru img dung cong nghé truyén tin khong day nang luong thap (LORA/LPWAN) v6i uu thé
phu song rong, bang thong thap, str dung it nang luong, hd tro da két ndi va thiét bi hoat dong
& dai tn khong can dang ky xin cap phep tan sb dang tro nén phd bién va ing dung nhiéu
trong cac linh vyc vién thong, truyén tin, trao ddi thong tin sb liéu dé ket ndi thiét bi quan
trac 1a mot giai phap truyen dir liéu dy phong hitu hiéu, dac biét la truyen dir liéu tram do tu
dong tai khu vuc quan tric c6 song vién thong yéu, chip chd khong 6n dinh dé cung cép
thong tin canh bao theo thoi gian thyc. Vi viée lam cha duge cong nghé ché tao va 1ap trinh
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diéu khién modem LPWAN trong twong lai c¢6 thé nhan rong mé hinh truyén dir liéu khong
day bang cong ngh¢ LORA, dac bi€t day 1a giai phap co tinh kha thi cao trong truyén dir liéu
khi &p dung d6i v6i khu vuc ma song vien thong yéu, chap chon.

DPéng gop cua tac gia: Xay dung y twong nghién cau: V.V.S.; Thu thap, xu ly sb lieu: V.V.S.;
Phén tich két qua: V.V.S.; Viét ban thao bai bdo: V.V.S.; Chinh stra bai béo: V.V.S.

Loi cam on: Tap thé tac gia cam on dé tai nghién ctu khoa hoc cip Bo “Nghién ctiu cong
nghé LORA dé thiét ké xay dung mang dién rong cong suat thap (LPWAN) mang luéi quan
trac khi twong thity vin cho khu vuc Tay nguyén” ma sé: TNMT.2022.04.12, thugc Chuong
trinh khoa hoc va c6ng nghé trong diém cip Bo “Nghién ctru tng dung cdng nghé trong xay
dung, phét trién Chinh pha s6 va Chuyén ddi sb nganh tai nguyén va méi truong giai doan
2021 - 2025”, mi chuong trinh TNMT.04/21-25 di tai tro cho nghién ciu ndy va Céng ty Co
phan Phat trién Ha tang va Pau tu Cong nghé Chau Long da hd trg cdng nghé ché tao thiét
bi.

Loi cam doan: T4p thé tac gia cam doan bai béo nay 13 cong trinh nghién ctu cua tap thé tac
gia, chua duoc cdng bd & dau, khong dugc sao chép tir nhirng nghién ciru trude day; khong
c6 sy tranh chap loi ich trong nhom téc gia.
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Research and trial manufacturing of LPWAN modems for
application in data transmission of automatic meteorological
stations of the regional hydro-meteorological central highlands
observatory

Vu Van Sang'*
! National Centre for Hydro-Meteorological Network (NCN); sangvu2210@gmail.com

Abstract: Currently, automatic measuring and data transmission devices on the hydro-
meteorological monitoring network depend on imported equipment, therefore, it is very
necessary to research and manufacture and advance to master the technology of producing
automatic hydro-meteorological data transmission equipment. This article presents the
results of research, manufacturing, and testing of LPWAN modems applied in data
transmission of Automatic rain gauge stations using low power wireless communication
technology (LORA/LPWAN) which is becoming popular and increasingly being applied in
fields such as telecommunications, information transmission, and data exchange, including
hydrometeorological data. Based on theoretical research on LORA module operating
principles and control algorithms combined with electronic design and manufacturing
activities, the research has successfully produced an LPWAN modem device capable of
radio communication to transmit data to measuring stations in the Central Highlands region.
The minimum communication distance in the terrain of the Central Highlands region is
15km, with low frequency at least every 10 minutes (depending on settings), frequency band
920 MHz to 923 MHz, meets national technical regulation QCVN
122:2020/BTTTT.122:2020/BTTTT.

Keywords: LPWAN Low-power wide-area network technology; Communication
technology using LORA technology.
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