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Ban Bién tap nhan bai: 12/3/2022; Ngay phan bién xong: 24/3/2022; Ngay dang bai:
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Tém tat: O nhiém khong khi tai cac thanh phd 16n 1a van dé dang bao dong, dic biét 13 tai
cac nudc kém phat trlén va dang phat trién. Tai Viét Nam chét luong khong khi tai cdc thanh
pho l6n cing dang 13 van dé ndi com. Viée danh gia chat luong khong khi tai cac thanh phd
1a vin dé cap thiét can duoc quan tim. Nghién ctru nay tién hanh danh gia chat luong khong
khi tai thanh phé Ha Long, tinh Quang Ninh tir naim 2016-2019 bang phan tich thdng ké, so
sanh voi quy chuan Viét Nam qua cac chi s6 riéng 1¢. Két qua nghién ctru cho théy chat luong
khong khi tai thanh pho Ha Long, tinh Quang Ninh vé co ban c6 chat luong t6t. Hau hét cac
thong sb quan trac déu dudi muc quy chuan. Tuy nhién Thanhh pho dang c6 dau hiéu 6 nhidém
bui tai mot s dia diém quan tric. Céc nguon phat thai chinh can dugc quan tam kiém soat
nhu khai thac than, khu cong nghiép, hoat dong du lich va giao thong van tai.

Tir khoa: Chat luong khong khi; Moéi truong khong khi; O nhiém khong khi; Ha Long.

1. Mé dau

O nhiém khong khi 1a mét trong nhitng van dé cip bach anh hudng tdi strc khoe ma con
ngudi dang phai d6i mat. Theo TH chirc Y t& Thé gidi, 92% dan sb thé gii sdng trong moi
truong khong khi doc hai, hang nim 6 nhiém khong khi 12 nguyén nhan gay tir vong cho 7
triéu nguoi [1]. Tai cac qudc gia kém phat trién 98% tré em dudi 5 tudi hit tho khong khi doc
hai, 14 nguyén nhan tir vong ctia 600.000 tré em du6i 15 tudi mdi nam [2]. O nhiém khéng
khi ciing gay thiét hai 5 nghin ti d6 la mdi ndm trén toan thé gisi [3]. O nhlém khong khi c6
thé gay ra cac van dé nghiém trong vé stre khoe [4-8] , thu nhap [8-9], phat trién kinh té [10—
I'1], sy di cu cua ngudi dan dé tranh 6 nhiém [12- 13]. Dbi v6i cac van dé moi truong khu
vuc va toan cau, 6 nhiém khong khi giy tic dong dén cac hé sinh thai [14-17], bién do6i khi
hau va nong 1én toan cau [18-19].

Tai Chau A, chat luong khong khi dugc dénh gia 1 thap nhat thé gidi. Nam 2019, trong
355 thanh phd duogc danh gia tai Chau A chi c6 6 thanh phd dat yéu cau vé chat lwong khong
khi theo tiéu chuan cia WHO. Trong 30 thanh phd 6 nhiém nhat thé giGi nam 2019, khu vu
Nam A ¢6 27 thanh phd. Bangladesh, Pakistan, Mong Co, Afghanistan va An Do dugc danh
gia 1a nhitng quéc gia 0 nhiém khong khi nghiém trong nhat thé gigi, Viét Nam dung tha 15
trong danh sach cac qudc gia 6 nhiém PM 2.5 nhat [20]. Trong cac thu d6 trén thé gioi, Delhi
(An Do), Dhaka (Bangladesh) 14 2 thu ¢ 6 nhiém nhat.

Tai Viét Nam, chat lugng khong khi tai cac d6 thi 16n thuong xuyén bi 6 nhiém dic biét
1a bui PM10 va PM 2.5. Mirc d6 6 nhiém bui c6 xu huéng ting tir 20172019 [21]. Thua d6
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Ha Noi dugc danh gia mirc do 6 nhiém dimg thir 7 thé gii v6i chi s6 PM 2.5 [20]. Trong
nam 2019, s6 ngay co chi sO chat lugng khong khi (Air Quality Index— AQI) & mirc kém va
xau chiém 30 ,5%, mot s6 ngay co chat luong khong khi ¢ mirc Xau va rat xau [21]. Tir d6
cho thay, 6 nhiém khong khi 1 vn dé cép bach tai Viét Nam.

Thanh phd Ha Long, 14 trung tim kinh té, vin hoa cua tinh Quang Ninh véi toc do phat
trién cao voi nhidu loai hinh kinh té, phuong tién van chuyén. Viéc quan tric danh gia chat
lwong khong khi tai thanh phd Ha Long 1a viéc hét sirc quan trong va cap thiét. Do d6, bang
viéc sir dung phuong phap danh gia so sanh, phuong phap théng ké, muyc tiéu cta nghién ctru
nay bao gdm: (1) Danh gia chit lwong moi truong khong khi tai Thanh phd Ha Long, tinh
Quéng Ninh giai doan 2016-2019; (2) Danh gia dién bién chit lugng khong khi theo mua va
budc dau xac dinh cic ngudn phat thai chinh ra méi truong khong khi tai khu vuc nghién
cuu.

2. Phuwong phap nghién ciru

2.1. Thu thdp sé liéu nghién ciru

Dit lidu quan tric moi trudng khong khi giai doan 2016-2019 dugc thu thap tir hé thong
quan tric moi truong khong khi lién tuc, tu dong 24/24 va quan tric dinh ky chu dong cua
Thanh phd Ha Long, tinh Quang Ninh duogc thu thap véi cac thong sd: Tiéng on, SO2, NO»,
O3, téng bui TSP [22-25]. Diéu tra, khao sét tai cac diém quan trac moi truong khong khi,
nghién ctru dia hinh, déc diém cua thanh phé Ha Long dé co nhitng so sanh danh gia phu
hop.

2.2. Phuong phdp xir Iy 56 liéu

Dit liéu quan tric mdi truong khong khi trong giai doan 4 nim (2016-2019) duoc xu 1y
thdng ké co ban bang phuong phép 1ap trinh théng ké R dé loai bo sai s6, cac gid tri ngoai
bién. Cac két qua tinh toan duogc so sanh véi QCVN 05:2013/BTNMT vé chat luong moi
truong khong khi xung quanh tir d6 danh gia chat lugng méi truong khong khi cia khu vuec.

2.3. Pham vi nghién ciru

Céc tram quan tric chat luong khong khi cta cac ving thudc khu vuc thanh phd Ha
Long. Vi tri cac tram quan trac duoc trinh bay tai Bang 1 va Hinh 1.

Bang 1. Vi tri dia Iy ctia cic tram quan tric khu vyc thanh phd Ha Long.

o KH Vi tri
STT Tén diem Kinh d§ Vido
| Khu du lich Tuén Chau K1 20.9264 106.9882
2 Khu dan cu phia Tay Khu Cong K2 21.0078 106.9853
nghi¢p Viét Hung
3 Khu dan cu khu 2 phudng Ha K3 20.9866 106.9964
Khau
4 Khu vuc cang Cai Lan K4 20,9731 107.0528
5 Khu du lich Bi Chay K5 20.9554 107.0493
6 Khu vuc Nga tu Loong Toong K6 20.9589 107.0856
7 Khu dan cu Doi Cay Phutng Ha K7 20.9980 107.1103
Khanh
8 Chg Ha LAm K8 20.9666 107.1080
9 Khu dan cu khu 6 — phutng K9 20.9437 107.1294

Hoéng Ha
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Hinh 1. Vi tri cac diém quan tric méi treong khong khi tai thanh phd Ha Long, tinh Quang Ninh.
3. Két qua nghién ctru
3.1. Panh gid chat lwong khéong khi thanh phé Ha Long, tinh Qudng Ninh

3.1.1. Nong do khi SO»

Nong d6 SO, trung binh 1 gid trong 4 nam dao dong trong khoang 16-30 pg/m> nim
trong GHCP cua QCVN 05:2013/BTNMT vé chat luong khong khi xung quanh (giéi han
350 pg/m?). Nam 2016, nim 2017 ndng d ciia SO> ting cao nhung van nam trong gidi han
cho phép.
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Hinh 2. Nong d6 khi SO, trung binh ndm tir 2016-2019 tai thanh phb Ha Long, tinh Quang Ninh.
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Nong do SO trung binh ndm trong 4 ndm 2016-2019 dao dong dudi khoang 50 pg/m?.
C6 100% gia tri quan trac nam dudi khoang 50 pg/m? tat ca so mau déu nam trong GHCP
cia QCVN 05:2013/BTNMT.

3.1.2. Nong do NO»

Nong d6 khi NO> trung binh 1 gi¢ trong 4 nam 2016-2019 tai cac vi tri quan ‘gréc dao
dong tir 14,83-30,51 pg/m3, ndm trong GHCP cia QCVN 05:2013/BTNMT vé chat lugng
khong khi xung quanh (gi¢i han 200 pg/m?®). Nam 2018 nong do NO> cao nhat 13 47,45
pg/m’.
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Hinh 3. Ndng d6 khi NO, trung binh ndm tir 2016-2019 tai thanh phd Ha Long, tinh Quang Ninh.

Nong do nf)ng do NO; trung binh nam trong 4 ndm 2016-2019 dao dong trong khoang
tir 20-60 ug/m Trong d6 ¢6 27,78% g1a tri quan tric nam dudi khoang 20 ug/m?3. C6 88,89%
gia tri quan trac dudi khoang 40 ug/m va 100% gia tri quan trac nam duéi khoang 60 pg/m.
Két qua trén cho thay tat ca cdc mau khi NO, déu nam trong GHCP (200 pg/m?).

3.1.3. Nong do O3

Nong d6 O3 trung binh 1 gi¢ trong 4 ndm 20162019 tai cac vi tri quan trac dao dong tur
16,7-21,9 pg/m’, nam trong GHCP ctia QCVN 05:2013/BTNMT — Quy chuan k§ thuat quic
gia vé cht luong moéi truong khong khi xung quanh (200 ug/m3) Nong d6 O3 ¢o xu huorng
giam dan theo cdc nim nhung riéng nam 2019 tai 2 diém quan tric d6 1a: Khu du lich Tuén
Chau (K1) (Vinh Ha Long) va Khu dan cu phia Tay KCN Viét Hung (K2) nong d6 Os lai
tang cao lan luot 14 24,6 pg/m> va 26,15ug/m? ting 2,7-4,25 pg/m?’ so véi cac nam trude do.
Mic du, ndng d6 O3 van dudi ngudng cho phép nhung day 1a mot bao hiéu canh bao vé 6
nhiém moéi trudng khong khi. Nguyén nhéan chii yéu 1a do hoat dong du lich va khi thai ctia
khu cong nghiép trong qua trinh hoat dong san xuat.
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Hinh 4. Nong d6 khi O trung binh nam tir 2016-2019 tai thanh phd Ha Long, tinh Quang Ninh.

Nong d6 trung binh nam trong 4 nam 2016— 2019 cua nong do khi O3 nam dao dong tir
khoang 20—40pg/m Trong do6 c6 75% g1a tri quan trac nam dudi khoang 20 pg/m? va 100%
gi4 tri quan tric ¢ dudi khoang 40pg/m?. Muon cai thién moéi truong khong khi ta can tap
trung cai thién khoang chtra % gia tri quan tric trén.

3.1.4. Nong d6 khi CO

Nong d6 trung binh 1 gio trong 4 nam cua khi CO tai cac vi tri quan trac déu nho hon
GHPH cua phuong phap phan tich (< 7000 ug/m3) va nam trong GHCP cia QCVN
05:2013/BTNMT — Quy chuan k¥ thuat qudc gia vé chat lugng khong khi xung quanh (gidi
han 30.000 pg/m?).

3.1.5. Dién bién nong do tong bui lo ling (TSP)

Téng bui lo limg (TSP) trung binh 1 gid trong 4 ndm 2016-2019 tai cac vi tri quan tric
dao dong tur 90-279,75 ug/m déu nam trong GHCP ciia QCVN 05:2013/BTNMT — Quy
chuan k¥ thuat qudc gia vé chét lugng moi truong khong khi xung quanh (gi6i han 300

ng/m’). Nong do TSP dang c6 xu huéng giam dan vao nhiing nim gan day Trong d6, khu
vuc Ngi tu Loong Toong nam 2016 tong bui lo limg (TSP) 12 521 pg/m? cao nhat trong 4
nam tir 2016-2019. Két qua thu duge ciia khu vre nay nam 2019 con 255,25 pg/m? giam gan
mét nira so voi ndm 2016. Nong d6 TSP cao thir 2 trong nhitng nam gan day phai ké dén 1a
nam 2018 tram quan trac khu dan cu Déi Cay, phuong Ha Khanh dat t61 398,25 pg/m? vuot
qua GHCP ciia QCVN 05:2013/BTNMT — Quy chuan k¥ thuat qudc gia vé chéat luong moi
truong khong khi xung quanh (gi61 han 300 ng/m?).

Nong d¢ tong bui lo limg (TSP) trung binh nam trong 4 nam 2016-2019 nam dao dong
tur khoang 50-550 ug/m Trong d6 ¢6 13,8% gia tri quan tric dudi khoang 100 ug/m Co
36,11% gia tri quan trac nam dudi khoang 200 pg/m?. C6 55,56% gia tri quan trac nam dudi
khoang 200 pg/m>. Duéi khoang 250 ug/m c6 66,67% gla tri quan tric. C6 83, 33% gia tri
quan tric nam dudi khoang 300 pg/m?. Két qua trén cho thiy muc do tap trung cua téng bui
lo g Van nim trong GHCP cua QCVN 05: 2013/BTNMT. Tuy nhién, van con 16,67% gia
tri quan tric co nong do TSP vuot qua ngudng cho phep véi cac khoang vuot mirc nhu sau:
c6 8,34% gia tri quan trac nam dudi khoang 350 pg/m?®, dudi khoang 400 pg/m? ¢6 2,77%
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gia tri quan trac, dudi khoang 450 pg/m? co 2.,778% gia tri quan trac va c6 2,78% gid tri quan
trac nam dudi khoang 550 pg/m?. Cac nguon thai vao moi truong khong khi chi yéu tur cac
khu cong nghiép, khu déan cu tai tai thanh phd Ha Long. Theo két qua quan tric cho thay
chét luong khong khi tai thanh phé Ha Long, tinh Quang Ninh con t6t. Hau hét cac thong
s6 déu thap hon ngudng cho phép, budc dau ghi nhan mot s6 diém c6 dau hiéu 6 nhiém
bui tai cac vi tri K6, K7 va K9. Bic biét khu vuc nga tu Long Toong cac thong sb do on,
do rung, SOz, CO, NO2, O3, TSP ludén cao hon cac khu vuc khac trong thanh phé. Nguyén
nhan dugc xac dinh 1a do hoat dong ctia giao thong di lai vi ngd tu Long Toong la nit giao
thong quan trong ndi lién 4 phudng cia thanh phd: Yét Kiéu, Tran Hung Dao, Cao Thing va
Cao Xanh v6i mat d6 phuong tién di lai rat déng duc.
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Hinh 5. Nong d6 TSP trung binh nim tir 2016-2019 tai thanh phé Ha Long, tinh Quang Ninh.

So sanh két qua quan trac cac thong s6 NO2, O3, SO, trung binh nam tai thanh phd
Ha Long, tinh Quang Ninh véi cac d6 thi trong ca nudc cho thay cac thong sd ndy cung
déu kha thap tai cac thanh phd va nam trong ngudng giéi han cho phép cua
QCVNO05:2013/BTNMT [21]. Ddi véi thong sé TSP giai doan 2015-2019 tai cac do thi
tinh trang 6 nhiém dién ra phd bién, thong s6 TSP giam tir 2015-2017 tuy nhién cé xu
hudng tang tir 2018—2019 ¢ khu vyc mién Béc [21].

3.2. Dién bién chat liwong méi truong khéng khi theo mia ciia thanh phé Ha Long

Thanh phé Ha Long thudc khi hau vung ven bién, mdt nim c6 2 mua, mua kho tur thang
11 dén thang 4 nam sau, mua mua tir thang 5 dén thang 10. Do vay dién bién chét luong
khong khi theo mua noi day c6 nhiéu thay doi hon so véi cac thanh phd khac. Sau ddy 13 dién
bién chat lwong ctia thanh phd Ha Long trong 4 nam tir 2016 dén nam 2019.

3.2.1. Nong d6 khi SO» theo mua

Nong d6 SO trung binh 1 gid theo mila mua va mua kho trong 4 nam cta SO> dao dong
trong khoang 16-30 pg/m® nam trong GHCP ciia QCVN 05:2013/BTNMT vé chét luong
khong khi xung quanh ( gii han 350 ug/m ). Nong d6 SO, mula mua nam 2019 tai tit ca cac
diém quan tric tai thanh ph Ha Long déu cao hon so véi cting ki cac nam trudc.
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Hinh 6. Dién bién ndng d6 SO, theo mua tir 2016-2019 tai thanh phé Ha Long, tinh Quang Ninh.

Nong d6 ndng do SO, trung binh theo mia mua va mua kho tir nam 20162019 nam
trong khoang duéi 50 ug/m?3. C6 100% gia tri quan trac nam dudi khoang 50 pg/m?3. Mirc d¢
tap trung ndng d6 khi SO2 van nam dudi quy chuan. So v&i nong do ndng do SO: theo nim
thi nong d6 nong do SO, theo mila mirc d6 gay 6 nhiém khong thay doi.

3.2.2. Nong d6 NOa theo mua

Nong d6 khi NO; trung binh 1 gio theo miia mua va mua kho trong 4 nam 20162019
tai cac vi tri quan tréc dao dong khoang 14,45-34,65 pg/m>, nam trong GHCP cia QCVN
05:2013/BTNMT Ve chat lwong khong khi xung quanh (gidi han 200 ng/m’). Ngi tu Loong
Toong 14 vi tri c6 ndong d6 NO; cao nhat trong cac tram quan tric va luén cao nhit trong 4
nim qua. Khi NO; cao thir 2 1a khu vyc chg Ha Lim. Nguyén nhéan cha yéu gay ra khi NO»
cao ¢ 2 khu vuc nay do lugng giao thong di lai & khu vuc nay cao nén luong khi phat thai ra
tuong d6i 16n.
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Hinh 7. Nong d6 NO, theo muia tir nim 2016-2019 tai thanh phé Ha Long, tinh Quéng Ninh.

Nong d6 ndng d6 NOa trung binh theo mula mua va mua kho tir nam 2016-2019 dao dong
dudi khoang 20-60 pg/m3. C6 26,96% gia tri quan trac nam duéi khoang 20 ug/m’. Dudi
khoang 40 pg/m? co 88,89% gia tri quan tric. C6 11,11% gia tri quan tric nam dudi khoang
60 ng/m>. Thong qua cac két qua trén cho thiy ndng do NO: theo mua déu ndm trong GHCP.
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So v6i ndng do trung binh noéng do NO; theo ndm thi ndéng do trung binh ndng d6 NO; theo
mua muc d6 gay 6 nhiém la khong bién dong.

3.2.3. Nong do O3 theo mua

Nong d6 khi Os trung binh 1 gio theo muia mua va mua kho trong 4 nam 20162019 tai
cac vi tri quan tric dao dong tr 12,75-22,8 ug/m nam trong GHCP cta QCVN
05:2013/BTNMT — Quy chuan k¥ thuat qudc gia vé chat luong moi truong khong khi xung
quanh 200 pg/m?>. Nong @6 O3 ¢6 xu huéng giam dan vao mua kho.

30
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Hinh 8. Nong d Os theo mua tir 2016-2019 tai thanh phé Ha Long, tinh Quang Ninh.

Nong do nong do O3 trung binh theo mua mwa va mua kho tir nam 2016-2019 dao dong
dudi khoang 2040 ug/m Trong do6 c6 74,60% gia tri quan trac nam dudi khoang 20 ng/m?>,
Dué6i khoang 40 pg/m* ¢6 25,4% gia tri quan trac Murc d9 tép trung nong do 0; nam trong
GHCP ciia QCVN 05:2013/BTNMT. So v6i ndong do nong d6 O3 theo nam thi nong d6 ndng
dd O3 theo mua muc d6 ngang nhau.

3.2.5. Dién bién ndng do CO theo mua

Nong d6 CO theo mua trong 4 nim 20162017 tai cac vi tri quan trac déu nho hon GHPH
cuia phuong phap phén tich (<7000 ug/m3) va nam trong GHCP ctia QCVN 05:2013/BTNMT
— Quy chuan k¥ thuat quc gia vé chat lwong khong khi xung quanh (gi6i han 30.000 pg/m?).

3.2.6. Nong do tong bui lo ling (TSP) theo mua

Nong d6 tong bui lo lung (TSP) trung binh 1 gi¢ theo mua mua va mua kho trong 4 nam
2016-2019 tai cac vi tri quan tric dao dong khoang tir 83-273,5 ug/m va nam trong GHCP
ctia QCVN 05:2013/BTNMT — Quy chuén k¥ thuat quic gia vé chat lwong méi trudng khong
khi xung quanh (gi6i han 300 ug/m?). Tuy nhién, miia mua nim 2016 va mua kho nim 2018
ndng d6 tong bui lo limg (TSP) cia khu vuc nga tu Loong Toong rat cao vugt mirc trong
GHCP ciia QCVN 05:2013/BTNMT. Tai khu dan cu Déi Cay, phuong Ha Khanh ndng do
TSP tuong dbi cao, mia mua nim 2016 nong do TSP 1a 327,65 pg/m* dén mua mua nim
2019 tang Ién 329,5 pg/m>. Nguyén nhan chii yéu gay 6 nhiém khong khi 1a do tir hoat dong
san xudt tir cac khu cong nghiép, khu du lich gay ra.
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Hinh 91. Néng d6 TSP theo mua tir 20162019 tai thanh phé Ha Long, tinh Quang Ninh.

Nong d6 tong bui lo limg (TSP) trung binh theo mua mua va mua kho tir nim 2016
2019 dao dong dudi khoang 50-550 ug/m3. Trong d6 c¢6 1,59% gié tri quan tric nim dudi
khoang 50 pg/m>. Dudi khoang 100 pg/m® c6 20,63% gia tri quan trac. C6 35,51% gia tri
quan tric ¢ dudi khoang 150 pg/m?>. Co 52,38% gid trj quan tric nam dudi khoang 200 pg/m?>.
C6 76,19% gia tri quan trac dudi khoang 250 pg/m?. Duéi khoang 300 pg/m? ¢6 92,06% gia
tri quan tric. Mirc do tap trung & dudi khoang 300 ug/m la mac d6 GHCP cia QCVN
05:2013/BTNMT — Quy chuan k¥ thuat quoc gia vé chét lugng moi truong khong khi xung
quanh (giéi han 300 pg/m?). Tuy nhién, téng luong bui TSP theo mua di vuot qua GHCP
do 1a c6 96,83% gia tri quan trac nam du(n khoang 400 pg/m’. Cubi cing, co 100% gia tri
quan tric & dudi khoang 600 pg/m?. So véi ndng do nong do TSP theo ndm thi ndng do nong
d6 TSP theo miia mirc d gay 6 nhiém cao hon ndong do6 TSP nam.

3.3. Cdc nguon phat thai chinh ra méi trwong khéng khi tai Thanh pho Ha Long

3.3.1. Nguon phat thai tir hoat dong khai thac than

Cin ctr két qua dién bién chat luong moi trudng khong khi trong 4 nam 2016-2019 cho
thdy moi truong khong khi tai cac diém quan tric chiu tic dong cua cac hoat dong khai thac
van chuyén than va khoang san khac. Bui TSP tai hau hét cac khu vuc quan tric chiu tac
dong ctia hoat dong khai thac van chuyén than va khoang san c6 xu huéng giam dan so véi
nhitng nam trudc day. Tuy nhién tai diém quan tric khu dan cu DBoi Céy phuong Ha Khanh
ham lugng bui ¢ muc cao. Hién nay, cac hoat dong san xuat than tai thanh ph6 Ha Long chu
yéu nam & ngoai vi thanh phé vi vay it anh huong tryc tiép dén canh quan mdi truong khu
vie trung tam, tuy nhién Ha Long la ving c6 tiém nang du lich déc biét nén rat nhay cam voi
cac yéu to moi truong. Hoat dong khai thac, ché bién va kinh doanh than cho thay bui dat tir
cac kho than va cang than rat dé dang bi phat tan do gi6. Bui phat tan tir cac khu khai thac
than 16 thién va bai thai mo 1a tic nhan gay 6 nhiém khong khi, tac dong dén cac khu vuc dan
cu xung quanh, dac biét 1a khu vuc dan cu lan cén.
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3.3.2. Ngudn phat thai tir khu cong nghiép

Khu coéng nghiép Cai Lan tap trung nhiéu nha may, do d6 day ciing 1a ngudn gay 6 nhiém
mdi truong néu khong kiém soat tot. Khi thai tir nha may dau thyc vat Cai Lan va nha may
nén AIDI hién tai van chua c6 bién phap xir Iy triét dé nén gay mui kho chiu. Thanh phd Ha
Long va vinh Ha Long chiu nhiéu anh huong tir cum cong nghi€p xi mang, nhi¢t dién: nha
may xi mang Thing Long, xi ming Ha Long, nhiét dién Quang Ninh. Hién nay, thanh phd
Ha Long c6 nha may nhiét dién Quang Ninh 1 véi cong suét khoang 600 MW. Nha may nay
déu 1a nhiét dién chay than va dau. Hoat dong cua nha may nhi¢t dién Quang Ninh 1 nay sé€
lam phat sinh khi thai chira khi SO» va NO2 véi luu lwong 16n, tiém 4n nguy co gy 6 nhiém
khong khi 16n.

3.3.3. Nguon phai thai tir hoat dong khu du lich

Céc khu du lich (KDL) trén dia ban thanh ph6 nhu: KDL Tuan Chau, KDL Bi Chay.
Vao mua du lich, luu luong cac phuong tién van chuyén Iuu thong 16n lam ting phat tan bui
va xa khi thai vao mdi truong. Ngoai ra, trong giai doan 2016-2019, KDL Bai chay cac
phuong tién xe van chuyén vat liéu xay dung cho du an mot sb khach san, nén ham lugng
bui lo Iing tai tuong ddi cao hon so v6i KDL Tuan Chau. Tuy nhién, néng d0 cac khi SO,
NO, Os tai cac KDL theo két qua quan trac déu ¢ mirc nho va déu nam trong GHCP ctia
QCVN 05:2013/BTNMT.

3.3.4. Nguon phat thai tir hoat dong giao thong, khu dan cu

Khu vuc cac tuyén giao thong chinh trén dia ban thanh phé 1a khu vuc c6 méat d giao
thong 16, d6ng thoi ciing 14 noi tap trung dong dan cu sinh sdng. Moi truong khong khi khu
vuc tuyén giao thong chinh trén dia ban thanh phé chiu tac dong truc tiép tir hoat dong giao
thong vén tai hanh khach va hang hoa, chu yéu 1a trén tuyén QL18A. Ngoai ra, mot s6 dlem
quan tric con chiu tic dong tir hoat dong khai thac va vén tai than. Trong diéu kién thoi tiét
kh6 hanh ciia mua khé trong nam thi cac tac dong tiéu cuc cua hoat dong giao thong db6i voi
moi truong khong khi khu vuce lai cang 16n néu khong c6 cac bién phap giam thiéu.

4. Két luan

Tir viée phan tich dit liéu két qua quan tric méi truong khong khi tir 2016-2019, cac két
luan duoc rut ra nhu sau:

- Chit luong méi trudng khong khi tai Thanh phd Ha Long, tinh Quang Ninh con tdt,
hau hét cac thong sé quan tric déu thap hon so voi quy chudn. Riéng c6 thong sb TSP c6 diu
hiéu 6 nhiém tai cac vi tri K6, K7, K9.

- Phan tich danh gi4 chét luong khong khi theo mua cho thiy cac thong 50 SO, NOz, Os
khong c6 su chénh léch dang ké theo mua. Riéng thong s6 TSP tai cac diém quan tric gia tri
mua kho cao hon mua mua. P6i voi cac diém K1 va K5 gia tri mia mua cao hon mua kho
do mua mua 1a mua cao diém du lich.

- Can nang cao quan 1y va giam sat cac ngudn gy 6 nhiém khong khi chinh tai Thanh
phé Ha Long, Tinh Quang nhu hoat dong khai thac than, cac khu cdng nghiép, hoat dong
giao thong, du lich.

- So liu quan trac con ngan do do ket qua nghién ctru c6 muc d6 tuong dbi. Cac diém
quan tric can dong bo vé hé théng quan tric tu dong dé co su so sanh tét hon.

Loi cam on: Tac gia xin tran trong cam on Trung tAm Quan tric Tai nguyén va Moi truong
tinh Quang Ninh da cung cap tai li¢u cho nghién ctru nay.

Pong goép cia tac gia: Xay dung y tuong nghién ctru: B.H.T., D.T.H.T.; Lua chon phuong
phép nghién ctru: D.H.T., D.T.H.T.; Thu thap, phan tich, tinh toan xu ly so li¢u: D.T.H.T.,
b.H.T., Viét ban thao bai bao: D.T.H.T., B.H.T.; Chinh stta bai bdo: B.H.T.
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Loi cam doan: Tac gid cam doan bai bao nay la cong trinh nghién ctu tac gia, chua dugc
cong bo ¢ dau, khong sao chép tir nhiing nghién ctru trudc day; khong c6 sy tranh chap loi

ich.

Tai liéu tham khao

1.

10.

11.

WHO. WHO releases country estimates on air pollution exposure and health impact,
2016 [Truy cap ngay 20/2/2022]; Pia chi: https://www.who.int/news/item/27-09—
2016—who-releases—country—estimates—on—air—pollution—exposure—and—health—
impact.

WHO. More than 90% of the world’s children breathe toxic air every day, 2018.
[truy cdp ngay 20/2/2022]; Dia chi: https://www.who.int/news/item/29—10-2018—
more—than—90—of-the—worlds—children—breathe—toxic—air—every—day.

Worldbank. Air Pollution Deaths Cost Global Economy US$225 Billion, 2016. [truy
cap ngay 20/2/2022]; Dia chi: https://www.worldbank.org/en/news/press—
release/2016/09/08/air—pollution—deaths—cost—global-economy—225-billion.
Dominski, F.H.; Lorenzetti Branco, J.H.; Buonanno, G.; Stabile, L.; Gameiro da
Silva, M..Andrade, A. Effects of air pollution on health: A mapping review of
systematic reviews and meta—analyses. Environ. Res. 2021, 201, 111487.

Edwards, L.; Wilkinson, P.; Rutter, G..Milojevic, A. Health effects in people
relocating between environments of differing ambient air pollution concentrations:
A literature review. Environ. Pollut. 2022, 292, 118314.

Ahmed, M.; Shuai, C.; Abbas, K.; Rehman, F.U..Khoso, W.M. Investigating health
impacts of household air pollution on woman's pregnancy and sterilization:
Empirical evidence from Pakistan, India, and Bangladesh. Energy 2022, 247,
123562.

Zhu, J.; Chen, L.; Liao, H. Multi—pollutant air pollution and associated health risks
in China from 2014 to 2020. Atmos. Environ. 2022, 268, 118829.

Wu, B.; Li, T.; BaleZentis, T..Streimikien¢, D. Impacts of income growth on air
pollution—related health risk: Exploiting objective and subjective measures. Resour.
Conserv. Recycl. 2019, 146, 98—105.

Jiang, S.; Tan, X.; Hu, P.; Wang, Y.; Shi, L.; Ma, Z.; Lu, G. Air pollution and
economic growth under local government competition: Evidence from China, 2007—
2016. J. Cleaner Prod. 2022, 334, 130231.

Gao, X.; Jiang, W.; Liao, J.; Li, J..Yang, L. Attributable risk and economic cost of
hospital admissions for depression due to short—exposure to ambient air pollution: A
multi—city time—stratified case—crossover study. J. Affective Disord. 2022, 304, 150—
158.

Pandey, A.; Brauer, M.; Cropper, M.L.; Balakrishnan, K.; Mathur, P.; Dey, S.;
Turkgulu, B.; Kumar, G.A.; Khare, M.; Beig, G.; Gupta, T.; Krishnankutty, R.P.;
Causey, K.; Cohen, A.J.; Bhargava, S.; Aggarwal, A.N.; Agrawal, A.; Awasthi, S.;
Bennitt, F.; Bhagwat, S.; Bhanumati, P.; Burkart, K.; Chakma, J.K.; Chiles, T.C.;
Chowdhury, S.; Christopher, D.J.; Dey, S.; Fisher, S.; Fraumeni, B.; Fuller, R.;
Ghoshal, A.G.; Golechha, M.J.; Gupta, P.C.; Gupta, R.; Gupta, R.; Gupta, S.;
Guttikunda, S.; Hanrahan, D.; Harikrishnan, S.; Jeemon, P.; Joshi, T.K.; Kant, R.;
Kant, S.; Kaur, T.; Koul, P.A.; Kumar, P.; Kumar, R.; Larson, S.L.; Lodha, R.;
Madhipatla, K.K.; Mahesh, P.A.; Malhotra, R.; Managi, S.; Martin, K.; Mathai, M.;
Mathew, J.L.; Mehrotra, R.; Mohan, B.V.M.; Mohan, V.; Mukhopadhyay, S.;
Mutreja, P.; Naik, N.; Nair, S.; Pandian, J.D.; Pant, P.; Perianayagam, A,
Prabhakaran, D.; Prabhakaran, P.; Rath, G.K.; Ravi, S.; Roy, A.; Sabde, Y.D.; Salvi,
S.; Sambandam, S.; Sharma, B.; Sharma, M.; Sharma, S.; Sharma, R.S.; Shrivastava,
A.; Singh, S.; Singh, V.; Smith, R.; Stanaway, J.D.; Taghian, G.; Tandon, N.; Thakur,
J.S.; Thomas, N.J.; Toteja, G.S.; Varghese, C.M.; Venkataraman, C.; Venugopal,



Tap chi Khi tuong Thiiy vin 2022, 736(1), 1-13; doi:10.36335/VNJHM.2022(736(1)).1-13 12

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

K.N.; Walker, K.D.; Watson, A.Y.; Wozniak, S.; Xavier, D.; Yadama, G.N.; Yadav,
G.; Shukla, D.K.; Bekedam, H.J.; Reddy, K.S.; Guleria, R.; Vos, T.; Lim, S.S;
Dandona, R.; Kumar, S.; Kumar, P.; Landrigan, P.J.; Dandona, L. Health and
economic impact of air pollution in the states of India: the Global Burden of Disease
Study 2019. Lancet Planet. Heath 2021, 5(1), e25—e38.

Chen, S.; Oliva, P.; Zhang, P. The effect of air pollution on migration: Evidence from
China. J. Dev. Econo. 2022, 156, 102833.

Xu, F.; Xie, Y.; Zhou, D. Air pollution’s impact on the settlement intention of
domestic migrants: Evidence from China. Environ. Impact Assess. Rev. 2022, 95,
106761.

Ma, X.; Zhang, T.; Ji, C.; Zhai, Y.; Shen, X.; Hong, J. Threats to human health and
ecosystem: Looking for air—pollution related damage since 1990. Renewable
Sustainable Energy Rev. 2021, 145, 111146.

Yang, Q.; Liu, G.; Gonella, F.; Chen, Y.; Liu, C.; Zhao, H.; Yang, Z. Assessing the
temporal—spatial dynamic reduction in ecosystem services caused by air pollution: A
near—real—time data perspective. Resour. Conserv. Recycl. 2022, 180, 106205.

De Marco, A.; Proietti, C.; Anav, A.; Ciancarella, L.; D'Elia, 1.; Fares, S.; Fornasier,
M.F.; Fusaro, L.; Gualtieri, M.; Manes, F.; Marchetto, A.; Mircea, M.; Paoletti, E.;
Piersanti, A.; Rogora, M.; Salvati, L.; Salvatori, E.; Screpanti, A.; Vialetto, G.;
Vitale, M.; Leonardi, C. Impacts of air pollution on human and ecosystem health,
and implications for the National Emission Ceilings Directive: Insights from Italy.
Environ. Int. 2019, 125, 320-333.

Paoletti, E.; Schaub, M.; Matyssek, R.; Wieser, G.; Augustaitis, A.; Bastrup—Birk,
A.M.; Bytnerowicz, A.; Glinthardt-Goerg, M.S.; Miiller—Starck, G.; Serengil, Y.
Advances of air pollution science: From forest decline to multiple—stress effects on
forest ecosystem services. Environ. Pollut. 2010, 158(6), 1986—1989.

Balogun, A.—L.; Tella, A.; Baloo, L..Adebisi, N. A review of the inter—correlation of
climate change, air pollution and urban sustainability using novel machine learning
algorithms and spatial information science. Urban Clim. 2021, 40, 100989.
Guzman, P.; Tarin—Carrasco, P.; Morales—Suarez—Varela, M.; Jiménez—Guerrero, P.
Effects of air pollution on dementia over Europe for present and future climate
change scenarios. Environ. Res. 2022, 204, 112012.

IQair. World air quality report — Region & City PM2.5 Ranking, 2019, 1-35.

Bo Tai nguyén va Moi truong. Bao cdo Hién trang moi truong Qudc gia giai doan
nam 2016-2020, 2020.

Trung tAm quan tric va phéan tich méi truong tinh Quang Ninh. Bao cao tong hop két
quéa quan trac hién trang moi truong tinh Quang Ninh nam 2016, 2016.

Trung tAm quan tric va phéan tich méi truong tinh Quang Ninh. Bao cao tong hop két
quéa quan trac hién trang moi truong tinh Quang Ninh nam 2017. 2017.

Trung tAm quan tric va phéan tich méi truong tinh Quang Ninh. Bao cao tong hop két
qua quan trac hién trang méi truong tinh Quang Ninh ndm 2018. 2018.

Trung tAm quan tric va phéan tich méi truong tinh Quang Ninh. Bao cao tong hop két
qua quan trac hién trang méi truong tinh Quang Ninh ndm 2019. 2019.

Evaluation of air quality in HaLong City, Quang Ninh province
from 20162019

Duong Thi Huyen Trang', Do Huu Tuan'*

! Faculty of Environmental Sciences, VNU University of Science, Vietnam National
University, Hanoi; duongthihuyentrang_t61@hus.edu.vn; tuandh@vnu.edu.vn



Tap chi Khi tuong Thiiy vin 2022, 736(1), 1-13; doi:10.36335/VNJHM.2022(736(1)).1-13 13

Abstract: Air pollution in big city is an alarming problem now, especially in low and
developing countries. In Vietnam, air quality in big city is also a critical problem.
Assessment of air quality in big city in Vietnam is an emerging need. This research
performed the assessment of air quality in Halong, Quang Ninh from 2016-2019 by
statistical analysis and regulated standards comparison. The results showed that air quality
in Halong City, Quang Ninh was still good. Almost monitored parameters were under the
regulated standards. However, there was a signal of dust pollution in some monitoring
points. Main air emission sources need to control are coal mining, industrial zones, tourism
activities and transportation.

Keywords: Air quality; Air environment; Air pollution; Halong.
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Abstract: With the increasing demand for plastic, the environment is now suffering from more
plastic waste than ever before; especially disposable plastic waste and medical waste plastic
in the post—-Covid—19 period. Plastics cannot be biodegraded but persist over time, they are
broken down into smaller pieces. These pieces are called microplastics. By means of an
overview research method to make theoretical arguments about the risks related to human
health from microplastics and we have conducted a survey to sample water on the Saigon—
Dong Nai river, the purpose of This paper presents a method to identify microplastics in the
continental surface water environment under Vietnamese conditions. The research method has
been applied on the Saigon river basin from Dau Tieng lake and Dong Nai tributary from Tri
An lake to Thanh Da, at the confluence of the Saigon—Dong Nai rivers; and analyzed some of
the impacts of microplastics on human health.

Keyword: Harm of microplastics; Microplastics; Plastic waste; Saigon—Dong Nai River;
Surface water.

1. Introduction

Since the 1950s, plastic has been produced about 1.5 million tons/year [1]. Every year, 8
million tons of plastic waste is dumped directly into the environment without any waste
management agency [2-3]. Land-based plastic waste flows into the ocean and accumulates in
large patches of trash, which can be found in the Pacific Ocean [4]. If current plastic production
and waste management policies are prolonged, about 12 billion tons of plastic will be generated
by 2050. [2]. While the benefits of plastics are undeniable, their ubiquity and convenience in
various forms of use and disposal, such as plastic packaging, has rapidly led to their
accumulation in the environment [5]. Floating plastic debris that is continuously affected by
wind and waves is rapidly distributed across the water over a large area. Plastic is not lost but
decomposed into debris. Microplastics are affected by environmental factors for a suitable time.
One of the urgent problems caused by plastic waste recently is microplastics [6].

Vietnam is currently one of the countries with the highest amount of plastic consumption
in daily life in the world. According to a report by the Vietnam Plastics Association, Vietnam
produced and consumed up to 5 million tons of plastic in 2015. According to statistics of the
Ministry of Natural Resources and Environment, 1.8 million tons of plastic waste are
discharged into the environment each year in Vietnam; of which, 0.28—0.73 million tons are
discharged into the sea, that is, about 6% of the total plastic waste in the sea of the world [7-8].
Specifically, in Hanoi and Ho Chi Minh City (HCMC hereafter), there are 80 tons of plastic is
released into the environment every day. Of which, from 7 percent to 8 percent is plastic waste
for every 4,000-5,000 tons of waste per day. With the current state of plastic waste, Vietnam
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will quickly be engulfed in a sea of plastic waste and face the risk of serious “white pollution”.
Demand for plastic products from urbanizing cities, especially disposable plastic products and
medical plastics during the 4th Covid—19 outbreak in HCMC has made the environment and
water resources of the Saigon—Dong Nai river basin seriously polluted with plastic waste. This
large volume of plastic waste is generating a large amount of microplastics, which is a potential
risk to human health when using water contaminated with microplastics. From such a reality,
the problem of plastic waste and microplastics needs to be promptly taken care of by responsible
individuals and organizations.

One of the important tasks for the monitoring, control and management of microplastic
generation in water sources in the future is to have an effective and accurate method of
analyzing and detecting microplastics. In this article, we reviewed the relevant data, argued and
discussed the topic to initially come up with a synthesis of theoretical arguments about
microplastics and human health risks. Further, the purpose of the paper is to introduce the
research team's method to determine the appropriate microplastics in Vietnam's conditions and
the initial results obtained when applying this method to the water of the Saigon—Dong Nai
river basin. The research results are real evidence that river water has been contaminated with
microplastics in many forms and shapes, which are harmful to human health. Therefore, this
water resource needs to be taken care of and managed in a timely manner.

2. Materials and methods

2.1. Study area

The study and application of the method to determine and evaluate the level of microplastic
contamination in continental surface water was carried out in the Saigon—Dong Nai river basin,
the Saigon river tributary from Dau Tieng lake and Dong Nai tributary from Tri An lake to
Saigon—Dong Nai confluence (Figure 1).
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Figure 1. Research area on microplastics Saigon — Dong Nai river basin.

2.2. Methods of data collection and document analysis

The method performed a review of the literature used. The data information that is used
has been published in the journals, monographs, thematic reports, topics to analyze and evaluate
the presence of plastic waste and microplastics in the country. From the results of determining
the level of microplastic contamination in the Saigon—Dong Nai river basin and the results
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obtained from the research works on microplastics, theoretical perspectives in article was made
to outline the aware of the existence and risks related to human health of microplastics in
continental surface water and devised an appropriate method of determination in the conditions
of Vietnam. The authors performed material selection and extracted data from unambiguous,
reliable sources. The arguments for agreement and disagreement were thoroughly discussed
and resolved by all members of the research team. After the information and research data was
collected, the content was classified and checked for accuracy.

2.3. Sampling method

2.3.1. Method of collecting microplastic samples in surface water

Currently, because of the lack of a standard method, the sampling device has been designed
by the research team to sample microplastics, and the sampling method is implemented as
follows: Surface water and sediment samples in the Saigon—Dong Nai river basin were taken at
18 locations (13 locations on the Saigon river and 5 locations on the Dong Nai river), which are
densely populated areas, or main river confluence areas, where canals empty into rivers. All
samples were taken in November 2021 and March 2022, this work being done at high tide and
low tide.

Surface water samples were collected using a Neuston grid, which is 1x1 m? 500 pm
meshed meshes with a length of 3 meters. Nets were installed on the port side of the research
vessel, which were kept 2.5m from the vessel to prevent small waves from interfering with
sample collection. The net was dropped into the water to a depth of 0.5 meters; half below and
half above the water to reduce the possibility of waves washing past the top of the net. The
tugboat was run at a speed of nearly 4 km/h for 10 minutes. The average trawl distance was 0.7
km (range = 0.6—0.8 km).

Water samples were taken at low tide and at high tide. Samples were collected in the area
from low tide (lower shoreline) to high tide (upper shoreline), which could represent
microplastics dispersed in the river. At each sampling site, two different depths were selected:
in the surface layer (2-30 cm top) and in the 50-100 cm layer, 70-100 m from the upper
shoreline to the river at high tide and 20-30 m from the lower shoreline at low tide. The purpose
of this manipulation is for us to study the relationship between microplastics and water depth.
A total of 18 locations were sampled with 4 samples each, according to the wet and dry seasons,
that means a total of 144 water samples were collected in this study. All samples were stored at
room temperature and transported to the laboratory for analysis.

2.3.2. Method of collecting microplastic samples in the sediment

Sediment sampling was carried out according to the random sampling method. Samples
were taken at the featured locations, along with the water sampling sites. Before sampling, it is
necessary to remove large impurities first; Samples were taken with a stainless steel spoon with
a depth of 2-3cm and the weight of each sample was about 2—4 kg. In order to avoid plastic
contamination from other sources, the samples after collection were transferred to 1 liter glass
jars with lids and stored at 4°C.

2.4. Method to determine microplastics in continental surface water which is suitable for
Vietnam conditions

2.4.1. Analysis of microplastics in surface water

The samples were processed in the laboratory, the process of separating the microplastics
from the organic debris and other debris in the sample helped us to count and separate the
microplastics visually.

(i) Prepared catalysts
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The Iron (II) catalyst used in the wet peroxide oxidation was prepared: 500 mL distilled
water +3 mL concentrated H>SO4 combined with 7.5 g FeSO4.7H,0. The catalyst was stored in
a glass vial.

Wet sieve: The sample was poured into a set of two stainless steel sieves stacked on top of
each other (0.355-0.999 mm and 4.7 mm), which allowed the removal of large organic debris
and plastic from the largest sieve (= 4.75 mm) before starting wet peroxide oxidation and
accelerating decomposition. The sample bottles were rinsed three times with distilled water to
ensure no plastic particles remained in the vials. The material in the two sieves was then washed
thoroughly with distilled water. Any large plastic that was found in the top sieve was removed
with forceps, washed, and placed separately in a labeled petri dish. Large organics were
separated, which were then carefully rinsed with distilled water to collect any microplastics that
might still be trapped. After all the microplastics were washed and collected, the largest pieces
of organic matter were completely removed. The material remaining in both sieves was rinsed
into a labeled 600 mL beaker, using as little deionized water as possible.

(i1) Wet Peroxide Oxidation

When the organic matter was coated into the 600 mL beaker, 20 mL of 30% hydrogen
peroxide (H202) and 20 mL of the Iron(II) catalyst were added afterwards. Depending on the
amount of water required to coat the organic material in the beaker, the total volume of the
initial liquid ranged between 60 and 100 mL and was dark amber in color. The beaker was
placed on the electric stove and stirred at 75°C. The speed of the stirrer was dependent on the
amount of organic material present in the sample and was set high enough to evenly mix the
sample without allowing the contents of the beaker to be thrown to the sides; The electric stoves
were located inside the fume hood. During treatment, 20 mL of H>O, was added as the reaction
progressed (indicated by the color change from amber to pale yellow). If H2O; had been added
but the color of the solution was still dark amber or rusty, we continued to add 20 mL of 6M
H>SO4. The amber or rust color then continued to darken, indicating that the iron in the catalyst
was removed from the solution. During the process, do not add H2O2 or H2SOs. If we had added
H>02 or H2SO4 but the reaction no longer continued (no change in color was observed), the
beaker was again rinsed through the smallest sieve (0.355 mm) and was repeated from the
beginning. No color change indicated that the solution had become too dilute for the reaction
to continue.

The sample was carefully monitored and heated above 75°C. If the solution boils
vigorously and boils excessively, reduce the heat and add distilled water to slow the reaction.
The reaction was complete when the color of the solution changes from yellow—orange to pale
yellow and the organic matter had completely decomposed.

In some cases, we needed to process the sample multiple times so that the organic materials
were completely decomposed and microplastics could be classified. If a large amount of organic
matter remained after the wet peroxide oxidation, the sample was rinsed through the stacking
sieves again. The process was repeated. In some cases, we had to repeat the whole process up
to four times to completely decompose the organic material in the cup due to the large amount
of organic matter. After the wet peroxide oxidation was completed, the sample was ready for
us to continue the optical analysis.

(ii1) Microscopic analysis

After wet peroxide oxidation, the sample was again sieved by us through stainless steel
stacked sieves, during this stage, we used three sieves to separate the particles by fractional size
(0.355-0.999 mm, 1.00-4.749 mm and > 4.75 mm). The largest sieve (> 4.75 mm) was still
used. Although the large visible resins were removed by us and set aside before the wet peroxide
oxidation was complete. Large plastic components may have become entrapped in the organic
material and were unable to separate until the wet peroxide oxidation was complete. Therefore,
we needed to use all three sieve sizes. After being carefully coated, the contents of each
individual sieve were carefully coated into individual petri dishes labeled with sample number
and size composition. Then, each petri dish was placed under an analytical microscope at 40X
magnification and all the microplastics present were counted and identified by us as: flakes,
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pellets, sugars/fibres, films or foams. There have been many guidelines for determining
microplastic morphology, but there are no universal standards at this time. The morphological
categories used in our study, which are consistent with those used in a number of other surface
water studies [9-11]. This information for all size types is recorded on a single data sheet for
each model. Microplastics were identified, counted, and placed in a 4 mL screw—cap glass vial
and labeled using thin clamps. For each sample, size fractions were separated into individually
labeled vials such that each sample was divided into two or three vials (depending on whether
microplastics were identified in each size category). The vials were then sealed and stored.
(iv) FTIR analysis

To prepare for FTIR analysis, sample vials were washed and poured into a clean, dry,
labeled petri dish (separated by size fraction) and placed in an oven at 50°C for until the petri
dish and contents are dry. Then, the individual plastic beads were removed from the petri dish
using a microscope (Leica EZ4HD, 8—40x zoom, built—-in 3Mpixel camera) and were placed on
the FTIR (PerkinElmer Spectrum Two ATR; 450/cm to 4000/cm, 64 scans, resolution 4/cm)
for analysis. The spectra that we obtained, which are compared with internal spectral libraries
to find the closest match and determine the chemical composition. A match of 70% or more is
considered sufficient for confirmation.

Not all particles from all samples can be analyzed because of the time—limited nature of
the FTIR analysis and the number of particles counted and classified. In an attempt to analyze
a representative number of particles, about 10% of the total particles counted were selected for
analysis. To achieve a total analysis of 10%, samples with a high microplastic count were
selected from all over and from these samples not less than 10 and not more than 30 particles
(divided into size and morphological fractions). The remainder was returned to the
corresponding 4mL labeled glass vial.

2.4.2. Methods for the analysis of microplastics in sadiment samples

The execution procedure was as follows: Weigh 100g of dry sample into a 600 mL beaker,
dry at 90°C for 20 to 24 hours. Then the samples were left to dry naturally overnight.

Density separation: Add 73g of 2.5 M NaCl (d = 0.073 g/mL) to 500 mL of distilled water.
The mixture was stirred for several minutes with the stirring rod. After the mixture of distilled
water and NaCl solution had been dissolved, continued to add 100g of sample to mix well. Let
the mixture settle for 15 to 20 minutes, the solids began to float on the surface and the sample
was left to settle overnight for 8 to 12 hours. Then, using a 0.3 mm sieve to filter and transfer
the solids to another beaker, we obtained particles with a size less than 0.3mm, having removed
particles with a size larger than 0.3mm.

Remove organic matter: The sample was subjected to density separation. Next, they were
placed in a 600 mL beaker with 20 mL of 0.5 M Fe(Il) and 20 mL of 30% H20.. We let the
mixture rest for 5 minutes at room temperature before heating. After 5 min, the mixture was
stirred with a magnetic stirrer, placed on the electric stove and covered with a glass lid. To
avoid spillage, we used a thermometer to control the temperature and let the temperature reach
75°C. Once the mixture had started to boil, the mixture was removed from the heat and allowed
to cool. Once we had observed that organic matter remains in the sample cup, continued to add
20 mL of 30% H»O- to the beaker. The same process was repeated. After 20mL of 30% H>0»
was added a second time, the reaction was faster. This process was repeated until the organic
matter in the sample cup was absent or very little. After this step, we added 6g NaCl to 20 mL
of the mixture to increase the density of the solution. We further heated to 75°C to dissolve the
salt in solution. Then, the mixture was wrapped in aluminum foil and left in a fume hood
overnight. Finally, after the mixture was left overnight in a fume hood, the particles were
removed from the bottom.

Vacuum filter: After the filter was completely assembled, slowly poured the solution from
the de—organic sample flask until the entire sample had passed through the filter. Distilled water
was used to clean the cup and filter wall, which helped to limit the loss of microplastics during
the filtration process. The sample after being filtered and liberated by removing the vacuum
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tube, we carefully removed the filter paper with forceps and placed it in a pre—labeled petri dish.
The operation was repeated with all remaining samples.

Fluorescent staining — Nile Red dye: Samples after density separation and organic matter
removal, a total of 44 filters were further processed by fluorescence microscopy. Nile Red
solution of 5 ng/mL was prepared with 1 mg of Nile Red dye in 1 mL of 99.5% acetone and
diluted with 100 mL of distilled water [ 12]. Filters were stained with diluted Nile Red solution
and allowed to dry for 30 min at room temperature.

Identification of microplastics in sediment s amples: The FTIR method was randomly
performed on microplastic samples after density separation, organic matter removal and
vacuum filtration. Infrared radiation of 1/600—-1/4000cm was used with a resolution of 1/4cm.
We performed 4 scans to generate the specific spectrum.

Before microplastic analysis, we cleaned the analysis system with alcohol and a lint—free
cloth. The sample was then placed on the auto—scanner filter and the joystick was used to
determine the sample's position. Optical images were recorded and marked an area, which
microplastics were characteristic. Finally, we recorded the background spectrum and placed the
sample on the sample holder and then collected the spectrum at a predefined location.

3. Plastic waste and the existence of microplastics in the Saigon — Dong Nai river

In urban areas of Vietnam, the total volume of plastic bags is 10.48-52.4 tons/day; only
about 17% of these bags are reused [ 13]. Between 2000 and 13000 tons of floating plastic debris
is collected annually in the municipality's main canals [ 14]. the main types of plastic waste are
plastic bags, plastic bottles, disposable plastic products, hard—to—recover and difficult to recycle
plastic products, ect, arising from (i) Daily activities and consumption; (ii) Socio—economic
activities. Similar to the world, nearly 50% of plastic products are designed and manufactured
for single use and then discarded in Vietnam. Of the total amount of plastic waste discarded,
only a portion is recovered or recycled, and a portion is treated by incineration or landfilling.
In 2015, the plastic industry produced and consumed nearly 5 million tons of products; the
majority is imported (about 80%), which includes imported plastic scrap [ 15]. In 2017, Vietnam
plastic industry consumed about 5.9 million tons of virgin plastic materials [ | 6]. Currently there
are about 2,000 plastic enterprises, of which 450 are manufacturing packaging, generating a
large amount of daily plastic waste including hard—to—decompose plastic bags. In 2018, the
production output of the plastic industry increased by 7%, reaching 8.3 million tons, of which
the production of packaging plastic accounted for the largest proportion in the industry’s value
structure, reaching about 36%; plastic construction materials, household appliances and other
industries such as electronics, electricity, and transportation account for about 16%, 36% and
12% respectively [17].

HCMC has to process about 9000 tons of domestic waste every day; Infrastructure, solid
waste management and waste treatment system are mainly landfill. The decomposition time of
organic substances in water is from 7—15 days, but plastic products such as plastic water bottles,
plastic bags, masks, toothbrushes, and so on have a decomposition time of 50-500 years. The
decomposition process does not make the plastic disappear but decomposes into microplastics.
When microplastics enter wastewater, rivers, canals, groundwater, ect, srimp, fish and aquatic
animals eat or drink water contaminated with microplastics, they all have microplastics in their
bodies. Therefore, humans can also ingest microplastics through food sources such as salt,
vegetables, shrimp and fish, drinking water contaminated with microplastics.

There have been many research works that have given a lot of evidence to recognize the
existence of microplastics in the environment. The definition or classification of microplastics
is based on their size as Macroplastics (5 mm—10 cm), Microplastics (I pm-5 mm) and
Nanoplastics (1 nm—1 pm) [18]. As defined by NOAA (National Oceanic and Atmospheric
Administration), microplastics are very small plastic samples less than 5 mm in size [19]. The
world’s rivers and seas and oceans have been shown to be heavily contaminated with
microplastics, especially in estuaries. The distribution and abundance of microplastics depends
on environmental factors, including wind, tides, currents, tributary inputs, and human factors
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including water treatment, factories discharge of wastewater containing microplastics. The
causes related to high concentrations of microplastics in surface water are urbanization and high
population density in areas such as Thu Dau Mot City and Ho Chi Minh City in Vietnam.

Due to their small size, microplastic particles are easily washed down the drains and ditches
by the water flow and passed through the wastewater treatment plant. Wastewater treatment
plants are almost “collection points” of microplastic pollution that are released into the
receiving water's water environment. Current wastewater treatment systems are not designed to
remove or treat these microplastics. Therefore, they are washed into the source water, drifting
into the sea every day, where they are also accumulating countless other pieces of microplastic.
In particular, in the aquatic environment, microplastic particles over time are surrounded by
microorganisms, isolated from destructive factors. At the same time, the temperature in the
water and low oxygen concentration prolong the decomposition time of these microplastics.
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Figure 2. Simulation of microplastic formation in the Saigon — Dong Nai river basin from large plastic

waste.

Microplastics are derived from plastic wastes released into the environment by humans.
They are classified into 3 groups: primary microplastics (primary), secondary microplastics
(secondary), microplastics from other sources. Once microplastics are introduced into the
environment, they are very difficult to remove. Plastic undergoes decomposition into
microscopic sizes due to physical influences (wind, rain, heat), chemical influences (ultraviolet
radiation from sunlight or corrosion) and through mechanical biodegradation (microorganism).

Microplastics are persistent, non—biodegradable and cannot be recovered for recycling like
large pieces of plastic, which leads to accumulation in the environment. The half-life of
microplastics is almost impossible to determine, their accumulation causing even longer—lasting
environmental effects than persistent organic pollutants (POPs).

Vietnam does not have many specific statistics on microplastics in continental surface
water sources, especially microplastics in the Saigon—Dong Nai rivers. However, recently there
have been a number of studies to determine the distribution and content of microplastics in
sediment samples and water environment of the river basin. The latest research has shown that
the water source is not only contaminated with organic and physico—chemical parameters but
also contaminated by microplastic emissions after performing microplastic analysis in surface
water, sediment samples at 18 locations (13 locations on the Saigon river and 5 locations on the
Dong Nai river) [20].

The results showed the appearance of microplastics in the form of thin, fibrous and
microplastic particles from 0.1-5 mm in size. The results of research on microplastics in water
and sediments of the Saigon—Dong Nai river at 18 locations are a clear proof that the Saigon—
Dong Nai river basin has been contaminated with microplastics at a high level.
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=  Microplastics have been found in various colors, shapes and very small sizes. They are
unevenly distributed in number and volume at sampling points.

= There were 228.120 microfibers/m? of water, at most 715.124 microfibers/m? of water
and 11-222 microplastic flakes/m? of water.

= The volume of microplastics in the sediments at the sampling points ranged from 6.47
+ 1.45 to 52.32 + 4.92 mg/kg with an average value of 21.77 + 6.9 mg/kg.

= Microplastics are unevenly distributed in number and volume at sampling points. Of
which PE 51.2%, PP 27.1%, PVC 13.4% and 8.3% are other plastics.

4. Results of applying research methods and discussion

4.1. The results of the application of research methods

Graph of the amount of microplastics in surface water of
Saigon - Dong Nai rivers

(fiber per m? of water)

Figure 3. Filamentous microplastics at sampling points.

The results of applying the analytical method in Vietnamese conditions have shown that
microplastics are found with many different colors, shapes and very small sizes; microplastics
in the form of flakes, fibers and microplastics from 0.1-5 mm in size. The results of research
on microplastics in water and sediments of the Saigon—Dong Nai river for water and sediment
samples at 18 locations are a clear proof that the Saigon—Dong Nai river has been contaminated
with microplastics at a high level.

Figure 4. Determination of microplastics in sediments under fluorescence microscopy.
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Figure 5. At 100x magnification, the microplastic (A) has a length of 229.49 um; fibrous (B) with a
length of 524.68 um and granular (C) with a length of 113.81 um.

4.2. Discuss the method of analyzing microplastics in water samples and sediments of
continental surface water

The National Oceanic and Atmospheric Administration (NOAA) method of analyzing
microplastics in water and ocean sediment samples is used to analyze plastic debris as
suspended solids in water. They are collected by a surface sampling grid, consisting of layers
of 5.6 mm and 0.3 mm sizes. This method only stops at the task of detecting and determining
the mass and content of microplastics in water samples, sediment samples through density
separation and mass analysis. Although the NOAA method uses a 40x magnification
microscope for confirmation and relies on the density of the resins to determine the
composition, it has not yet provided an accurate demonstration for the method. The results of
the method should depend on the analyst's intuition. Nanoscale microplastics are almost
unidentified by this method.

Vietnam is a country located at the southeastern tip of the Indochinese peninsula. Vietnam's
river network has a distinct spatial division. The hydrology of Vietnam's rivers closely follows
the rhythms of the wet and dry seasons of the humid monsoon intratropical climate. Most of
Vietnam’s rivers are the main source of water for communities near the area, in which the
typical Saigon—Dong Nai river basin is. When conducting microplastic analysis in this river
basin, our authors carefully studied factors such as current water quality, seasonal variation,
existence of microplastics, different types of microplastics, types of population and related
types of plastic waste, ect, to apply NOAA method appropriately and effectively. The content
of the analysis has been more developed, that is, we have applied a combination of modern
microplastic identification methods to be able to determine more accurately about microplastic
components, more effectively for different types of microplastics. Colorless, transparent,
detectable plastics include micro and microplastics. The more developed analysis content is that
we have applied a combination of modern microplastic identification methods to be able to
more accurately determine the microplastic components. The method is more effective for
colorless, transparent and detectable microplastics including macroplastics and microplastics.

4.3. Discuss the risks related to human health through the water of Saigon — Dong Nai river of
microplastics

Currently, 8 out of 10 (80%) items that are discarded floating in the Saigon River are
single—use plastic [21]. Research results have proved that the water of the Saigon River is
seriously contaminated with microplastics. In one liter of water from the Saigon—Dong Nai river
flowing into the sea, it can contain up to 715.124 microplastics/m> of water, which is 1000 times
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higher than the microplastics in the Seine river. [22]. With the increasing demand for plastic,
the environment is currently suffering from more waste plastic than ever before, especially
disposable waste plastic, post—-Covid—19 medical waste plastic. Plastics are not biodegradable
but persist over time, they break down and break down into smaller pieces, these pieces are
called microplastics.

The presence of microplastics in the water environment of the Saigon—Dong Nai river has
negative impacts on the health of aquatic organisms, zooplankton or animals at low trophic
levels. They may mistake microplastics as food and inadvertently ingest them. The
accumulation of microplastics in the body of animals can cause health risks such as suffocation
of the trachea, or adverse effects on the digestive system, which is a cause of death for many
aquatic species. When aquatic organisms ingest microplastics, which are mediators of the
accumulation of dangerous chemicals. This can lead to the spread, accumulation of
microplastics and other pollutants from lower to higher organisms; even in the human body
through the food chain. Thus, when people consume these species in their daily meals, it also
means that they will directly eat microplastics into the body. This reception leads to health risks
due to microplastics and other pollutants attached to plastic surfaces. Research results of [23]
have found microplastics in familiar seafood such as shrimp, oysters, crabs, fish, ect. In
addition, microplastics have also found in drinking water, beer, honey, sugar, and salt [24-26].
All of these are related to water sources (which are habitats for aquatic organisms and are a
source of water for production and human activities). When infected with microplastics, the
Saigon—Dong Nai river basin is also inevitable as the agent leading microplastics to enter
aquatic animals and human food.
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Figure 6. The effects of microplastics when appearing in the human body [27-31].

The existence of microplastics in the environment raises concerns about the impact on
human health. The most recent research results of the Dutch National Organization for Health
Research and Development and the Common Seas organization specializing in actions to reduce
plastic pollution have found the existence of microplastics in human blood. The results were
published in the journal Environment International in March 2022. [32]. This finding further
supports the hypothesis that exposure to microplastics can cause them to enter the bloodstream
and other internal organs of humans. Knowledge about the harmful effects on human health
from microplastics is very limited, difficult to clearly assess and still controversial. As a result,
human risk assessments are challenging and necessary, especially with regard to the perceptions
of exposure pathways and human health risks.

Microplastics can enter the human body through digestion and inhalation, where they can
be absorbed in many organs and can affect health. Ingestion is considered the main route of
human exposure to microplastics. Microplastics can reach the digestive system through
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contaminated drinking water or food, which can lead to inflammatory responses, increased
permeability, and changes in the composition and metabolism of gut bacteria [33].
Microplastics can penetrate the intestinal mucus, adhere to the intestinal wall causing pus and
internal wounds. Skin contact with microplastics is considered a less important route of
exposure, although it has been speculated that nanoplastics (< 100 nm) can penetrate the skin
barrier [34].

Plastic products also contain many other ingredients that can be harmful to human health,
such as colorants often containing heavy metals and many other toxins that disrupt the
endocrine system in the human body. Phthalate ester plasticizers are often added during the
production of microplastics for the desired purpose. They are used to increase the anti—cracking
effect of nail polish (dibutyl phthalate DBP), skin softener, colorant, fragrance (diethyl
phthalate DEP) or anti—foam in some cosmetics. Ester phthalate is a substance that disrupts the
endocrine process, affects reproductive health and has a risk of causing breast cancer.

In addition, the Bisphenol A (BPA) ingredient in plastic packaging and containers has the
potential to “leak” into food and interfere with human reproduction. Bisphenol A (BPA) is used
mainly in the production of polycarbonate (PC) and epoxy resins, among many others. Actual
plastic products such as water bottles, sports equipment, CDs and DVDs, plumbing pipes, and
even poor quality toys for young children... Plastics contain BPA if released into food. Eating
has the ability to destroy the body's hormones, causing many dangerous diseases such as cancer,
affecting the nervous system, hypothyroidism, etc... and other dangerous diseases. The diseases
that BPA can cause such as behavioral changes, early puberty, down syndrome, reduced sperm
count, breast cancer, prostate cancer, etc. directly affect people's quality of life. The most
commonly affected internal organs are the liver, kidneys, heart, nervous system (including
brain), and reproductive system [35].

Microplastics can almost be considered as a substrate that creates a favorable environment
for some types of bacteria that cause human diseases. Microplastics on the coast of Belgium
were found to contain bacteria that cause diseases in humans such as Escherichia coli, Bacillus
cereus, Stenotrophomonas maltophilia. In addition, microplastics also create a habitat for the
larvae of the parasites that cause malaria, Zika virus, and liver fluke in freshwater snails, leading
to an increased risk of infection with these diseases.

Small microplastics can penetrate the cell wall or the blood-brain barrier, the placenta,
causing oxidative stress, cell damage, inflammation and other dysfunctions. Microplastics with
a size of 3-9 micrometers can enter the circulatory system, penetrate blood cells, and affect the
cardiovascular system. They also cause oxidative stress, necrosis and inflammation of liver
cells, leading to cirrhosis. In addition, microplastic particles are adsorbed with organic
pollutants, which causes endocrine disorders and affects reproductive functions. Microplastics
can almost be considered as a substrate that creates a favorable environment for some types of
bacteria that cause human diseases. Microplastics on the coast of Belgium were found to contain
bacteria that cause diseases in humans such as Escherichia coli, Bacillus cereus,
Stenotrophomonas maltophilia. In addition, microplastics also create a habitat for the larvae of
the parasites that cause malaria, Zika virus, and liver fluke in freshwater snails, leading to an
increased risk of infection with these diseases.

5. Conclusion

Although the special benefits of plastic for modern life cannot be denied, the negative
effects and potential risks to human health are of great concern. Notably, research results have
shown the existence of microplastics in the Saigon—Dong Nai river basin, a major source of
water for the people of Ho Chi Minh City. It can be seen the fact that the number of studies on
microplastics in the continental surface water environment has increased rapidly in recent years,
but no standard method of microplastic determination has been given. Most research methods
relied on NOAA’s method of determining ocean microplastics. The method of analyzing
microplastics in water and sediment samples suitable to Vietnamese conditions proposed by the
research team has been successfully applied in the identification of microplastics in the Saigon—
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Dong Nai river. In addition, the basic data on the risks affecting human health due to the
appearance of microplastics have contributed to the confirmation that it is necessary to have
solutions to protect river water sources to avoid the harmful effects of microplastics.
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Tém tit: Cac giéng ven song tai ¢ vi tri phit hop c6 thé thu dugc lugng nude tham tir séng
va mot ph?m nude dudi dat. Nghién ctru dugc thuc hién tai bai giéng thir nghiém khai thac
nude tham tir song tai Tan Truong, Cam Giang, Hai duong, nham danh gid va ching minh
kha ning cai thién chat lugng nudc nhod ting tham loc ven song. Cac mau nudc di dugc
phan tich chat lugng nudc, danh gia su thay doi thanh phan cac chat giita nude song va nudc
thidm véi cac khoang cach tir song khac nhau. Két qua nghién ctru cho thiy ham lugng COD
trong nudc thim tai vi tri khoan nghién ctru cach bo song 11 m giam t6i 86% so voi nude
song, NH4" giam 81%. Két qua nghién ctru da chimg minh tang loc thém song giup lam
giam cac 6 nhiém nhu NH4", NO;3~ > COD. Nudge thim tir song htra hen mot giai phap ngudn
nudc phu hgp trong tinh hmh ngudn nudc mit ngay cang 6 nhidm va can kiét hién nay.

Tir khéa: Nude thim tir song; Luu lugng nudce tham; Chat lugng nudce thAm; Hiéu qua xua
1y chat 6 nhiem.

1. Pit van dé

Nhiéu nguén nude mit tai Viét Nam hién dang bi 6 nhiém bdi nudc thai sinh hoat va san
xudt, chtra chat dinh dudng, hitu co va vi sinh cao, 14 nguy co gay bénh anh hudng sirc khoe
con ngudi, doi hoi phai ¢ cac bién phap xir Iy phtt hop dam bao chét luong nude dat tidu
chuén truge khi cép cho nguoi st dung. Nudc mat thuong cod chét luong, luu lugng va muc
nude khong 6n dinh va thay doi theo mua, kho khin trong khai thac va xir 1y nudc. Nudce
ngam nhin chung c6 chat lugng t6t hon so v6i nude mit, tuy nhién nudc ngam thudng cd
ham lugng st va mangan cao. O mot sb vung, nudc ngém ¢ chira hitu co, amoni va tham
chi 1 asen cao. Trong nhitng nim gan diy, nudc ngam da bi khai thac qua mirc tai mot sb
khu vyce, lam syt giam t?mg chtra nude, giam chét lugng nudc va gay hién twong sut lun,
chfmg han nhu ¢ Ha Noi, TP H6 Chi Minh, Dong bﬁng song Ctru Long v.v... Hién nay, rat
nhiéu dia phuong trong ca nudc da ngung hodc han che khai thac nudc ngam Trude van dé
khan hiém va 6 nhiém nguon nudce, cac nghién ctru vé cac giai phap ngudn nudc khic ngoai
ngudn nude mit, nude ngam thong thuong 1a rat can thiét.

Nudc tham tir song (RBF) 1a cong ngh¢ khai thac nudc sir dung ngudn nudc tham tir
nude séong thong qua tang tham loc gdm cat loc, soi loc sat bo song, thém song, tao hiéu qua
cho viéc khai thac nude voi luu luong 16n va chat luong nude cao [1]. Bang cach str dung
cac giéng ven song, gleng tham tur song két hop duogc hai loi thé chinh la: de dang thu dugc
luong nude mat lon do bd cap truc tiép tir song va co chat Iu’O’ng nude tét do duoc loc tu
nhién qua céc tang dat da trong qua trinh thdm tir song vao giéng. Khi khai thac nude tir cac
giéng, dong nudc mat tham loc chay xudng dudi mit dat dé bo cap nudc vao cac giéng khai
thac, trong khi céc 16p cat, soi trong tang thim bd séng dong vai tro 1a bo loc ty nhién loai
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b6 can va nhiéu chat 6 nhiém, cho chét lugng nude tdt hon [1-2]. Néng dd chit 6 nhiém
trong nudc giam thong qua cac qua trinh vat 1y, hoa hoc va sinh hoc dién ra giita nudc mit,
nuéc dudi dit va chat nén [3].

Murc 6 nhiém giam nho vao cac qua trinh loc vat ly, phéan huiy vi sinh vat, trao d6i ion,
két tua, hap thu va pha loang [4]. Ngoai ra, con cac yéu t6 khac trong cong nghé xir 1y nay,
bao gom: chat luong nudc song va nudc dudi dat, do x0p cua moi truong, thoi gian luu gitr
nudc trong tang chtra nudc, nhiét dg, d6 pH ctia nudce va nong d6 oxy hoa tan trong nuéce [5].

Nhiéu nghién ciru vé khai thac nudc tham tir song da dugc thyuc hién béi cac chuyén gia,
chimg minh hiéu qua cua viéc khai thac nudc song, sir dung tdng thdm loc ven song, cho
phép khai thac mot lwong 16n véi quy mé tap trung, chat lugng nude tot, 6n dinh, chi phi
khai thac va xir 1y thap [6-8].

Trong nghién ctru vé “Giam thiéu 6 nhidm nudc ngdm nho vao giai phap nude tham tir
song” [9], di chimg minh: Ngoai viéc loai bo chat 6 nhiém (cac hat, vi sinh vat, cac hop chat
hiru co va vo co, v.v...), cong nghé RBF con c6 hai wu diém: dong chay di qua ting chira
nudc dong vai tro nhu mot rao chén céc néng dd dinh ma c6 thé dan dén su cb tran cac chit
6 nhiém, va diéu hoa su bién d6i nhiét do trong nudc song. Su bién dbi nhiét do thép nhét
gitip cai thién chat luong nudc va tiép tuc xir Iy nudc tham.

Céc yéu td nhu thuy van song, diéu kién dia chat thuy van (vi du: d6 day tang chira nudc
va d6 dan thiy lyc) da duoc nghién ciru, xac dinh kha nang khai thac cua giéng va thoi gian
di chuyén ctia nuéc tham va khoang cach gitra song va giéng [10].

Hién nay ¢ Viét Nam chua c6 cac nghién ctru cu thé vé cong ngh¢ RBF, nham danh gia
hiéu qua, tiém ning va kha nang ap dung coéng nghé RBF phuc vu cap nudc, dac biét la cac
nghién ctru lién quan dén sy bién doi chat lugng nudc nho tang thim loc ven song.

Trong pham vi bai bao nay, tac gia tap trung nghién ctru danh gia hiéu qua tu lam sach
nho tang thdm loc ven song. Khu vuc nghién ctru thudc Thén Trang Ky, Xa Tan Trudng,
huyén Cam Giang, tinh Hai Duong, bén bd song Cam Giang. Dia diém nghién ciru dap ting
duoc cac tiéu chi lya chon: Co t?mg thAm ven song, myc nudc song thuong 16n hon so voi
muc nudc ngdm, cé thé khai thac tot duoc nudc tham truc tiép tir song; song Cém Giang bi
6 nhiém v6i ham lugng hiru co va dinh dudng cao hon tiéu chuan cho phép, yéu cau chi phi
xir Iy cao néu khai thac tryc tiép; c6 du dién tich bd tri bai giéng thi nghiém; ¢ co so ha tang
thuén tién phuc vu cho nghién ctru.

2. Phwong phap nghién ciru va sb ligu

2.1. Gioi thiéu khu vuc nghién ciru

S6ng Cam Giang la mot song trong hé thong song nhanh, ndi song Thai Binh véi song
Bic Hung Hai. Do anh huéng boi nudc thai sinh hoat va san xuat khong duoc xir 1y triét dé,
d6 ra song tai mot s vi tri doc song Bac Hung Hai. Hé thong song Bac Hung Hai, bao gom
cac song: Cam Giang, Sit, Ctru An, Dinh Pao, Cau Xe, Tir Ky co cac thong s6 NH4—N vuot
quy chuan cho phép tir 1,06-9,72 1an; COD (1,13-2,43 1an); NO2 —N (vuot tir 1,04-21,5 1an)
[11-12]. Vi trf trién khai cong trinh nghién ctru bén bd song Cam Giang thudc khudn vién
ctia Tram cap nudc Gh&, Thon Trang K, thuoe Cong ty CP Cap nudc Hai Duong. Tram cap
nude Ghé dugc xdy dung voi muc tiéu khai thac va xtr Iy nudc mit song Cam Giang cap
nude cho dan cu trong viing, tuy nhién, do diéu kién chat luong nudc séong Cam Giang kém,
tram xir Iy nudc da phai nging hoat dong. Nude cung cap cho dan cu va cong nghiép trong
khu vyc hién dang dugc chuyén tir thanh phd Hai Duong vé.

Mit cat dia chat thity van khu vic Cam Giang, tinh Hai Duong dugc phan thanh 3 tang
chira nudc 16 hong bao gdm tang chira nuéc Holocen (qh) va tang chira nudc Pleistocen trén
(qp2) va tang chira nudc Pleistocen dudi (qpl) (Hinh 4).
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Hinh 2. Ban d6 dia chat thay vin d6 thi Hai Dwong.

Dic diém tang chira nude gh: Céac ting chira nude gh tai khu vuc ven song Cam Giang,
bao g0m cic tram tich song hé ting Thai Binh (aQ23tb) va tram tich song—bién—dam léy hé
tang Hai Hung (ambQ21-2 hhl), phan bd rong khap trén khu vuc nghién ciru. Chiéu day
tang chira nuc 16n nhat gap tai LK Ford (30 m), LKTD30 (> 17 m); nho nhat tai LK 58-14
(0,5 m); LK CHD4-A géap mai tang chtra nudc gh ¢ d6 séu 2,9 m, bé day 10,6 m cit truc tlep
vao song Cam Giang. Chiéu day trung binh toan ving 14 8,75 m. Thanh phan thach hoc gom
chu yéu la cat cac loai, cat pha, cat mau xam, xam den cAu tao mém bé.

Séng Cam Giang 1a con song nho trong hé thong song noi gitra song Thai Binh va song
Bic Hung Hai. Mic du Van duy tri dong chay on dinh, nhung do chay qua nhiéu khu dan cu
va cac khu vuc phét trién cong nghiép, lang nghe nén nude song Cam Giang bi 6 nhiém
nhiéu. Nhidm ban nuéc séng Cam Giang chu yéu 1a nhidm ban hiru co do chét thai sinh hoat
va lang nghé. Trong d6 cac chi s6 BOD, COD, NH4", NO», Ecoli, Coliform cao gap nhiéu
1an QCVN 08:2008. Tuy nhién, hién tai song cam Giang van la ngudn nudc quan trong cung
cép nudce cho dan sinh, kinh té cua khu vuc.

Két qua nghién ctru ban dau vé kha ning khai thac nude thdm tir séng cho thay cho thy
tai khu vyc nghién ctru, nude séong Cam Giang c6 quan hé truc tiép véi tang chira nude gh.
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2.2. Co s¢ Iy thuyét va thuec tién

Khi bom nuée tir giéng, nuée mit duogce bd cap vao ting chira nudce, chay vé giéng. Tram
tich ddy song, 16p dat da thém song dong vai tro 14 bo loc tu nhién loai bo nhidu chat 6 nhidm
cho chat luong nude tho tot hon [1, 2, 13]. Qua trinh khai thac nué6e tham, nudc vao giéng s&
bao gom nudc mat va nude ngam tu nhién san co trong tang chua nudc. Nudc ngam tu nhién
khai thac tir hé thdng RBF c6 chét lugng tét hon so véi nude ngdm ty nhién khai thac thong
thudng, do da c6 hién tugng pha tron nudc mit va nudc ngam, xdy ra cac qua trinh phan @ng
lam suy giam céc chat 6 nhiém nhu cac qua trinh oxy héa khr, vi du théng qua qua trinh suy
giam [5] va thay doi cac diéu kién oxy hoa khir [9, 14] (Hinh 3).
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Hinh 3. Téng hop céac quy trinh loai bé cac chit 6 nhiém trong qua trinh RBF.
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Hinh 4. Hé théng RBF ndm ngang [9].

C6 04 qua trinh lién quan dén cong ngh¢ RBF, gém: thuy dong luc, hoa hoc, sinh hoc,
vahoaly [15]. Qua trinh thily dong lyc bao gdm van chuyén d6i luu—phan tan, va pha loang.
Tang chira nu6e hoat dong nhu bg loc cac hop chat 6 nhiém c6 thé 6 trén song. Ngoai nhirng
blen d6i vé chat lugng nude séng, qua trinh pha loang xay ra khi nuge séng tron 13n véi nudc
ngam, thuong c6 chat luong tét hon, tiép tuc giip cai thién chat luong nude tham [7]. Cac
qua trinh co hoc quan trong nhat dé cai thién chat lugng nudc bao gdm qua trinh loc ty nhién
cac hat min, chat hitu co dang hat va cac mam bénh, dic biét trong vai mét dau tién tir song
dén giéng [7. 9].

Céc qua trinh sinh hoc xay tra trong qua trinh RBF phu thudc truc tiép vao loai vi sinh
vat sinh song trong ting chira nudc [7, 14]. Qua trinh trao ddi chét cia cac vi sinh vat nay



Tap chi Khi twong Thiiy vin 2022, 736(1), 28-40; doi:10.36335/VNJHM.2022(736(1)).28-40

cht yéu xac dinh chét lwong cudi ciing cta nudc tham. Cac qué trinh 1y hoa lién quan dén
phan tng hap thu, két tia, phan (mg keo ty, dong tu va oxy hoa khur [7]. Cac qua trinh nay
kiém soat sy loai bo cac hat ra khoi moi truong xdp, anh hudng dén nong do va hoat dong

cua kim loai va cac hop chit vo co, vi vay, no dong vai tro thay ddi héa hoc cta nude.

2.3. So dé chim 16 khoan thi nghiém

Khu vyc xa Tan Truong, huyén Cam Giang, tinh Hai Duong dugc Iya chon la dia diém
nghién ciru nude tham tir song thudc du an. Bo tri 16 khoan thi nghiém va cac 10 khoan quan
trac duoc thé hién trén so d6 Hinh 5. Tai 10 khoan trung tam, may bom chay lién tuc véi luu

lugng bom 8,33 m>/h.

Hinh 5. So d6 chim 15 khoan thi nghiém tai xa T4n Truong, Cim Giang, Hai duong.

0o

Qs3

Bing 1. Khoang cach tir 15 khoan dén song va do sau 16 khoan.

Tén 16 khoan

Vi tri

P siu 16 khoan (m)

LK QS1 LK quan tric 1 (Cach 1 m tir séng)
LK QS2 LK quan tric 2 (Cach 9 m tir song)
LKTT LK trung tdm (Cach 11 m tir song)
LK QS3 LK quan tric 3 (Cach 15 m tir song)

3. Két qua va thao luin

3.1. Két qud phan tich mau miedc

Két qua phén tich mau nudce song Cam Giang va 156 khoan khai thac (LKTT) cua ﬁé tai
cho 2 dot thi nghiém, dot 1 vao cuoi thang 5/2020, dot 2 vao cuoi thang 11/2020, thé hién

trong Bang 2.

Bing 2. Két qua phén tich cac chi tiéu T°C, EC, COD, NH4, Fe miu nuéc song Cam Giang va nudc
thAm LKTT dot thang 5 tai dia diém nghién ctru.

N B o EC CcOD NH;4 Fe Mn
m Ngutn nuge TC  uSem)  (mgm)  (mgh)  (mgh)  (mgn)

| Song C. Giang 24,2 430 6,10 3,03 0,32 0,01
LKTT 25 120 1,04 0,90 4,86 0,17

) Song C.Giang 253 316 6,40 2,51 0,34 0,01
LKTT 25,9 112 0,96 1,30 3,92 0,15

3 Song C.Giang 26,1 328 5,80 2,02 0,40 0,01
LKTT 27,7 137 0,78 1,20 4,87 0,15
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. EC COD  NH. Fe Mn
T Nguon nuoe TC us/em) (mgl) (mgh)  (mgh)  (mgn)
) Song C.Giang 28,3 413 5,40 2,10 0,37 0
LKTT 29,2 124 1,12 0,80 2,91 0,14
5 Song C.Giang 29,6 390 4,70 2,42 0,2 0,02
LKTT 27,4 110 0,86 0,75 3,55 0,12
; Song C.Giang 27,5 325 4,30 2,03 0,27 0,02
LKTT 27,5 152 1,12 1,05 4,96 0,15
; Song C.Giang 27.4 286 5,20 2,30 0,35 0,03
LKTT 26,3 133 0,8 0,86 5,30 0,14
. Song C.Giang 26,3 325 5,50 2,67 0,36 0
LKTT 25.8 121 1,44 1,49 3,96 0,17
0 Song C.Giang 25.8 267 6,20 3,09 0,18 0,03
LKTT 25,2 88 1,03 0,67 2,92 0,17
" Song C.Giang 25,6 318 5,60 2,76 0,35 0,02
LKTT 25.8 96 1,12 0,54 5,02 0,17

Bang 3. Két qua phan tich céc chi tiéu T°C, EC, COD, NH4, Fe miu nudc séng C

thAm LKTT dot thang 11 tai dia diém nghién ctru.

am Giang va nudc

,Ngz‘l}: Ngudn nurée ToC EC COD NH4 Fe Mn
lay mau (nS/em) (mg/l) (mg/l) (mg/l) (mg/l)
Song C.Giang 25,6 520 8,32 3,41 0,35 0,02
! LKTT 25,3 170 1,80 1,58 5,13 0,18
5 Song C.Giang 25,6 535 9,88 2,43 0,37 0,03
LKTT 26,2 212 1,64 0,82 4,70 0,15
3 Song C.Giang 254 638 10,12 1,86 0,16 0
LKTT 26,6 237 2,14 094 4,39 0,15
4 Song C.Giang 24,8 625 11,2 2,42 0,24 0,03
LKTT 25,2 162 1,28 1,66 5,15 0,17
Song C.Giang 26,15 488 8,60 3,38 0,26 0,03
> LKTT 26,5 270 1,12 2,18 6,01 0,17
Song C.Giang 24,5 534 9,80 2,36 0,28 0,02
6 LKTT 26,3 179 1,20 1,54 4,68 0,16
Song C.Giang 25,4 625 10,90 3,40 0,25 0,01
! LKTT 26,1 184 1,51 1,56 4,57 0,17
g Song C.Giang 25,2 527 8,83 3,38 0,15 0
LKTT 26 221 0,93 1,87 4,01 0,17
9 Song C.Giang 25,5 462 7,40 2,32 0,23 0,01
LKTT 26,6 265 1,05 1,86 5,86 0,15
" Song C.Giang 25,2 520 8,43 1,95 0,27 0,02
LKTT 25,8 196 1,02 0,82 5,07 0,14

3.2. Pdnh gid su thay doi cdc chi tiéu co ban chdt lirong nwée tham tir séng

a) Nhiét do va d6 dan dién

Nude séng Cam Giang c6 nhiét 6 thay d6i theo muia. Trong thoi gian quan tric tir thang
5/2020 dén 11/2020 nhiét do nudc song dao dong tur 24,2 dén 29,2°C. Nhiét d6 nudc cac
giéng khoan & Tan Trudng twong dbi 6n dinh trong nim véi mic dao dong tir 25,0°C dén
29,6°C. Su thay d6i d6 dan dién cua nudc séng va nudc thim tir song (LKTT) qua hai dot

14y mau va phan tich chat lvong nudc duoc thé hién trén cac Hinh 6, Hinh 7 va Hinh 8.
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Hinh 6. Biéu d thé hién do6 dan dién ctia nude sdng va nuée giéng khoan trong hai dot thi nghiém.
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Hinh 7. Bidu d thé hién d¢ dan dién cua nudc song va nudc giéng khoan dot thang 5.
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Hinh 8. Biéu d thé hién d6 dan dién cua nudc song va nuée giéng khoan dot thang 11.

Két qua phan tich cho thay do dan dién nudc song Cam Giang dao dong tir 267 dén
430mS/cm vao thang 5 va tir 462 dén 638 mS/cm vao thang 11. Chi tiéu d6 dan dién nude
song Cam Giang trong 1 nim mic du khong cé dot bién nhung c6 khoang dao dong twong
dbi 16m, chig t6 nudc song dang bi 6 nhiém. PO din dién vao thang 11 cao hon so thang 5,
c6 thé do mirc d6 6 nhiém trén song vao thang 11 thudc mua kho cao hon so véi thang 5, vao
mua mua. D6 din dién nudc tham tai giéng khoan trung tim dao dong tir 88 dén 152mS/cm
vao thang 5 va tir 162 dén 265mS/cm vao thang 11. Do din dién trong nudc thim co gia tri
thép hon va murc d¢ dao dong nhd hon thé hién su On dinh vé chat lugng nudc cling nhu mure
d6 6 nhidm thap hon.

— So sanh dao dong do dan dién giita nudc song va nudc tham tur song

Theo biéu do trong Hinh 7, Hinh 8, d6 dan dién cua giéng khoan trung tdm tai T4n
Trudng qua nhiéu lan do, ludn thap hon d6 dan dién ciia nudc séng Cam Giang. Chimg to
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nude thim tir song sau khi di qua tang loc, cac chat khoang co trong nudc da giam di dang
ké. Pidu nay c6 dugc 1a do tac dung giam shok ctia cac tang dat da tham nudc dbi voi nude
tham tir song.

b) Chi tiéu COD va NH4

Su thay d6i ham lugng COD va NH4 cta nude song va nude tham tir song (LKTT) qua
hai dot léy mau va phan tich chit lugng nude dugce thé hién trén cac Hinh 9, Hinh 10.
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Hinh 9. Ham lwong COD va NH4" cila nuée séng va nude thim dot thang 5.
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Hinh 10. Ham Iuvong COD va NHy4" ctia nu6e song va nude thim dot thang 11.

— So sanh dao dong COD va NHy giita nuéc séng va nude thim tir song

Két qua phan tich mau nude trong hai dot thi nghiém, cho thay trong mau nudc song
Cam Giang, chi tiéu COD c6 bién d6 dao dong kha 16n tir 4,3—11,2 mg/l, NH4 dao dong trong
khoang tir 1,86 dén 3,38 mg/l. Trong d6, két qua phén tich thang 11 cho gia tri cao hon, ciing
nhu mirc d6 thay d6i nhiéu hon.

Trong nudc thdm tir song tai giéng khoan trung tim, ham luong COD dao dong trong
khoang 0,8 dén 1,86 mg/l, giam tir 73 t6i 86% so v6i ham luong COD trong nu6e song. Nhu
vy nudc thim trong qué trinh van chuyén tir séng vao giéng, ham luong chit hitu co giam,
chimg to di co cac qua trinh oxy hoa va phan hity chat hitu co, chimg t6 kha ning loai bo
hitu co nho 16p bun cat dy va bo song. Ham lwong NH4 trong nurée tham nam trong khoang
0,54 dén 2,18 mg/l, giam tir 48 dén 81% so véi ham lugng NH4 trong nudc song, ciing thé
hién kha niang xir Iy ammoni cua tang loc day va thém song. NH4 giam, chimg t6 da co qua
trinh bién d6i NH4 trong tang dat cat. Két qua nghién ctru cling pht hop véi cac nghién ciru
trudce do, cho th?iy COD va NHy" ¢6 thé duge loai bé nho tﬁng tham loc thém song duoc giai
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thich 1a do ty 1¢ thdm ciia nudc séng vao tang chira nudc, cac qua trinh oxy hoa tan va qua
trinh sinh hoc [7, 18, 19].

¢) Chi tiéu sat va mangan

Sy thay d6i ham lugng Fe va Mn cuia nude song va nude tham tir song (LKTT) qua hai
dot léy mau va phan tich chét lugng nudc dugce thé hién trén cac Hinh 11, Hinh 12.

6

5

1 2 3 4 5 6 7 8 9 10

=@=Fc-Song (mg/l) Fe-LKTT (mg/l)

Hinh 11. Ham lugng Fe ctia nudc song va nudce thim theo dot Iy mau thang 5.
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Hinh 12. Ham luong Fe ciia nude song va nudce tham theo dot 14y miu thang 11.

Két qua phan tich chét lugng nudc (Hinh 16 va Hinh 17) cho thiy: Trong nudc song
Cam Giang, ham luong Fe thip hon trong nudc tham tai cac 16 khoan. Ham luong Fe trong
nuée song dao dong khong nhiéu va & muc thap tir 0,18 dén 0,4 mg/l. Ham luong Fe trong
nuée thim dao dong tir 2,91 dén 6,01 mg/l cao hon nhiéu so véi ham luong Fe trong nudc
song, pht hop véi viée mot lugng nude dudi dat da vao giéng cing voi nude tham tir song.
Ham lugng Fe trong nudce tham tir giéng khoan trung tdm ciing cho thdy su bién dong kha
16n theo thoi gian lay mau, dugc giai thich co thé do ty 1¢ hoa tron gitra nude tham tir song
va nudc dudi dat khong gidng nhau giita cac 1an 1dy mau. Ham luong Fe trong nude tham
ctia dot 14y méu thang 11 cao hon so vé6i dot thang 5, phu hop véi két qua do twong quan
muc nude gitta nude séng va nude dudi dat. Két qua do myc nudce cho thay, muc nude song
Cam Giang ludn cao hon so v6i muc nude ngam, d6 chénh muc nude dot do cudi thang 5
cao hon so véi dd chénh myc nude cudi thang 11. Két qua mé phong dong chay nu6e dudi
dat voi luu lugng bom 8m3/h ciing cho ty 18 hoa tron giita nude mit va nude ngam tai 16
khoan trung tdm khoang 70-30, twong d6i phu hop véi sy thanh d6i ham luong Fe trong nudce
tham.
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Hinh 13. Ham lugng Mn cua nude song va nudc thim theo dot léy mau thang 5.
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Hinh 14. Ham lugng Mn ctia nude song va nude tham theo dot léy mau thang 11.

Ham luong Mn trong nudc séng Cim Giang tur 0 dén 0,03 mg/l, trong khi d6 ¢ trong
nuée giéng khoan trung tdm c6 ham luong Mn bién dong tir 0,12 dén 0,17 mg/1. Ham lugng
Mn trong nudce thim ting so v&i nudc song, dugc giai thich la do Mn trong nude ngam vao
giéng (Hinh 13, Hinh 14). Xu hudng thay d6i ham lugng cac chat 6 nhiém theo phuong vudng
goc song Cam Giang cia dot thi nghiém thang 5 va thang 11/2020 ciing pht hop v6i mét sb
dot phan tich chét lugng nudc roi rac duoc thuc hién trong nam 2020 va 2021.

3.3. Bdnh gid kha nang loai bo sdt, mangan, amoni va chat hitu co nho tang tham loc ven
song
Két qua phan tich mAu nudce trung binh tai cac 16 khoan tai Tan Truong, Cam Giang, Hai

Duong trén mat cat vudng goc véi song Cam Giang, céc chi tiéu Fe?', Mn?", NH4" va COD
duoc thé hién trong Bang 4.

Bang 4. Ham lugng Fe?*, Mn?*, NH4" va COD trong nudc mit va cac 16 khoan trén mit cit vudng
goc voi séng Cam Giang.

Tén LK Vi tri Fe Mn COD NHs NO:2 NOs;

Song S6ng Cam Giang 0.3 0.02 6.8 3.7 039 3.05
LK QS1 LK quan tric 1 (Cach 1 m tir song) 1.0 0.15 3.4 1.5 0.15 0.92
LK QS2 LK quan tric 2 (Cach 9 m tir song) 2.9 0.16 1.6 1.44 KPH 0.71
LK VD1 LK trung tdm (Cach 11 m tr séng) 53 0.18 1.2 1.2 KPH 0.62

LK QS3 LK quan tric 3 (Cach 15 m tir sng) 6.09 0.19 0.8 1.16 KPH 0.6
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Hinh 15. Ham luong Fe**, Mn?*, NH,* va COD nudc song va nude thim céac 16 khoan thudc mat cit
vudng goc song.
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Hinh 16. Ham lugng NH4*, NO>~, NOs™ va TN ctia nude séng va nude thdm céc 15 khoan thudc mét
cit vudng goc song.

D6 thi trong Hinh 15, Hinh 16 biéu thi phan b ham luong Fe>", Mn?>", NH4", NO2~, NOs~
, TN va COD trong nudc séng va nude thdm & cac 16 khoan tai dia diém nghién ciru theo
phuong vudng géc voi song Cam Giang. Theo d6, ham lugng Fe?" va Mn?" tang dan theo
khoang cach tir song tang 1én, thé hién luong tham tir song giam dan va lugng nude ngam tir
tang chira nudc dudi dat ting 1én, ham lugng Fe?' ting nhidu tai vi tri giéng thim khai thac
(LKTT). Ham lugng NH4", NO,~, NO3~, TN va COD giam dan & cac 16 khoan cang xa song,
chirng minh hiéu qua loai NH4*, NO>~, NOs~, TN va COD cua téng tham loc ven song. Cac
qua trinh sinh hoa c6 thé d3 dién ra trong téng loc thém song, dac biét trong vung tham loc
ban d4u. Két qua phan tich chat lugng nudc va sy bién ddi vé thanh phan cac chat trong ving
thdm tai dia diém nghién ctru RBF tai Tan Trudng ciing pht hop véi cac nghién ciru 6 lién
quan [7, 18, 19]. Trong vung thAm ban dau co6 thé c6 cac diéu kién thiéu khi hodc yém khi
tao dicu kién hoat dong cho cac vi sinh vat trong cac qua trinh phan hiy sinh hoc. Cac qua
trinh sinh héa nhu nitrification, denitrification va qua trinh anamox c6 thé di xay ra giai thich
cho hién tugng giam nong dd cac chét trong nudc tham tir song t6i cac 16 khoan. Sy giam
COD ciing phu hgp véi viée giam NO;™ trong qua trinh denitrification.

4. Két luan

Nghién ctru d thyc hién danh gia hiéu qua 1am sach nudc nho ting thim loc ven song
tai dia diém nghién ctru cia dé tai 1a ven song Cam Giang thudc xa Tan Trudng — Cam Giang,
Hai Duong. Két qua nghién ctru 4p dung céng nghé RBF, cho thiy, ting loc thém song gitip
lam giam ndng do cac chit 6 nhidém nhu NH4", NO;~, COD. Qua qua trinh bom khai thac thi
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nghiém va ldy mau phén tich chat lugng nudc cho thay ham lugng COD trong nudc thdm tai
vi tri khoan nghién ctru cach bo song 11 m giam tGi 86% so vGi nude song, NHs" giam 81%.
Tuy nhién, ham luong Fe va Mn trong nude tham cao hon so v&i nude séng, do anh hudng
cta dong chay ngdm, nudc tham van can phai qua xur Iy dé dam bao tiéu chuan chét luong
nude cap cho sinh hoat. Ap dung cong ngh¢ RBF, khai thac nudc séng qua tang tham loc
thém soéng thu dugc nude co chat luong t6t, 6n dinh, ham lugng can nho, giam cac chat hiru
co, dinh dudng va cac chat dang vét. Tuy thudc vao dic diém dia ting, dia chit thuy vin,
chét lwong nude dudi dit va do chénh muc nude gitra nude séng va nude dudi dat, nudc
thim c6 thé c6 ham lugng Fe cao hon so véi nude séng, tuy nhién chi phi xir Iy Fe trong
nude dé dang va chi phi thdp hon nhiéu so v&i xir 1y chat hitu co va dinh dudng. Ap dung
cong nghé RBF ciing gop phan dam bao an toan vé chit lwong nudc, giam céc rai ro do su
cb méi truong nudc mang lai.

Han ché ciia nghién ciru trong pham vi bai bao 1a chwa thyc hién thi nghiém dugc theo
thoi gian dai nham danh gia duoc sy thay d6i chat luong nude thim theo thoi gian, cling nhur
chua danh gia dugc sy thay d6i thanh phan cac chat trong trudong hop khai thac nude voi luu
luong thay doi.

Can tiép tuc nghién ctru giai phap khai thac nuéc tham trong thoi gian dai, luu luong
thay d6i va can thir nghiém nghién ctru vé chat luong nudc tai cac dia dlém cho phép khai
thac nudc tham khong chi ¢ tang gh ma co the & tang qp tai nhitng diém tang qp dugc nhan
dong tham tryc tiép va gian tiép qua céc ctra s6 dia chét thity van.

Pong gop cho nghién ciru: Xay dung v tudng nghién ciru: N.-T.H.; Lya ch(_)r} phuong phap
nghién ctru: D.T.H., N.T.H.; Thu thap, phan tich, x 1y s0 li€éu: N.T.H.; Vi€t ban thao bai
bao: N.T.H.; Chinh stra bai bao: D.T.H.

Léi cam on: Bai bio nay dugc hoan thanh trong khudn kho thyc hién Dé tai nghién ctru theo
Nghi dinh thu gitta B Khoa hoc Cong ngh¢ Viét Nam va Bo Nghién ctu va giao duc Cong
hoa lién bang Pirc, ma s6 dé tai 60.GER—19: “Nghién ciru tmg dung va phat trién cong nghé
khai thac nuédc thim tur song & Viét Nam phuc vu sinh hoat va san XUat”.

Loi cam doan: Tép thé tac gia cam doan bai bio nay la cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhiing nghién ctu trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.

Tai Liéu Tham khao

1. Hubbs, S.; Hunt, H.; Schubert, J. The costs and benefits of riverbank—filtration
systems. The Second International Riverbank Filtration Conference, Riverbank
Filtration: The Future is Now, 2003, 3-6.

2. Tyagi, S.; Dobhal, R.; Kimothi, P.; Adlakha, L.; Singh, P.; Uniyal, D. Studies of river
water quality using river bank filtration in Uttarakhand, India. Water Qual. Exposure
Health 2013, 5(3), 139-148.

3. Tufenkji, N.; Ryan, J.N.; Elimelech, M. Peer reviewed: the promise of bank filtration.
Ed: ACS Publications, 2002.

4. Ray, C.; Grischek, T.; Schubert, J.; Wang, J.Z.; Speth, T.F. A perspective of
riverbank filtration. J. Am. Water Works Assn. 2002, 94(4), 149—-160.

5. Kuehn, W.; Mueller, U. Riverbank filtration: an overview. J. Am. Water Works Assn.
2000, 92(12), 60—69.

6. Sandhu, C.; Grischek, T.; Kumar, P.; Ray, C. Potential for riverbank filtration in
India. Clean Technol. Environ. Policy 2011, 13(2), 295-316.

7. Doussan, C.; Ledoux, E.; Detay, M. River-groundwater exchanges, bank filtration,
and groundwater quality: Ammonium behavior. Wiley Online Library, 1998, 0047—
2425,

8. Ghodeif, K.; Grischek, T.; Bartak, R.; Wahaab, R.; Herlitzius, J. Potential of river
bank filtration (RBF) in Egypt. Environ. Earth Sci. 2016, 75(8), 671.



Tap chi Khi twong Thiiy vin 2022, 736(1), 28-40; doi:10.36335/VNJHM.2022(736(1)).28-40 40

9. Hiscock, K.M.; Grischek, T. Attenuation of groundwater pollution by bank filtration.
J. Hydrol. 2002, 266(3—4), 139-144.

10. Grischek, T.; Schoenheinz, D.; Ray, C. Siting and design issues for riverbank
filtration schemes. Riverbank filtration: Springer, 2002, 291-302.

11. S& TN&MT tinh Hai Duong, Bao cdo cong tac Bao vé moi truong tinh Hai Duong
nam 2020. 2020.

12. Céc chi tiéu vé& méi truong tinh Hai Dwong nam 2020.

13. Sontheimer, H. Experience with riverbank filtration along the Rhine River. J. Am.
Water Works Assn. 1980, 72(7), 386—390.

14. Bourg, A.C.; Bertin, C. Biogeochemical processes during the infiltration of river
water into an alluvial aquifer. Environ. Sci. Technol. 1993, 27(4), 661-666.

15. Schmidt, C.K.; Lange, F.T.; Brauch, H.J.; Kiihn, W. Experiences with riverbank
filtration and infiltration in Germany. DVGW Water Technology Centre (TZW),
Karlsruhe, 2003.

16. Gollnitz, W.D.; Clancy, J.L.; McEwen, J.B.; Garner, S.C. Riverbank filtration for
IESWTR compliance. J. Am. Water Works Assn. 2005, 97(12), 64-76.

17. Hué, H.V.; Ha, T.D. Thoat nudc-Tap 2 Xt ly nudc thai. NXB Khoa hoc k¥ thuat,
2002.

18. Krause, S.; Tecklenburg, C.; Munz, M.; Naden, E. Streambed nitrogen cycling
beyond the hyporheic zone: Flow controls on horizontal patterns and depth
distribution of nitrate and dissolved oxygen in the upwelling groundwater of a
lowland river. J. Geophys. Res.: Biogeosci. 2013, 118(1), 54—-67.

19. Regnery, J.; Barringer, J.; Wing, A.D.; Hoppe—Jones, C.; Teerlink, J.; Drewes, J.E.
Start—up performance of a full-scale riverbank filtration site regarding removal of
DOC, nutrients, and trace organic chemicals. Chemosphere 2015, 127, 36—142.

Evaluation of the effectiveness of improving water quality by
appying riverbank filtration technology

Nguyen Trung Hieu', Doan Thu Ha'"

! Thuyloi University; trunghieu.ma@hotmail.com; thuha_ctn@tlu.edu.vn

Abstract: Riverbank well can abstract filtration water from river water and some of
groundwater. The study was carried out at the well field site to exploit seepage water from
the river at Tan Truong, Cam Giang, Hai Duong. The research purposes airm to evaluate
and demonstrate the ability to improve water quality of the riverine percolation layer.
Infiltrattion water quality were analyzed to assessing the change of substrate concentrations
with different distances from the river. Research results showed that the COD content in the
pumped filtrated water at borehole (11m from the riverbank) decreased by 86% compared
to river water, NH4" decreased by 81%. Research results have proved also of the pollutants
removal ability from river water during movement throw riverbank filtration. In the current
situation of increasingly polluted and depleted surface water. Riverbank filtration
technology could be considered as a suitable water source solution.

Keywords: Riverbank filtration; Seepage water flow; Filtration water quality; Pollutants
removal.
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Tém tit: X6i 10 bd bién dang dién ra ¢ ca ba mién cta dit nudc, gay thiét hai 16n vé cong trinh,
kinh té—x3 hoi va moi truong sinh thai. Trong thoi gian qua, tai bo bién mién Trung hién tuong
x6i 16 dién ra thuong xuyén v6i nhiéu quy mé khac nhau. Dudi tac dong cia cac yéu to thuy
dong luc hoc cung véi hién tugng thoi tiét cuc doan, tinh trang x01 1o tai vung bién Cira Pai—
Hoi An, tinh Quang Nam dién ra v&i mitc d6 bao dong. Nghién ctru nay co6 muc tiéu danh gia
bién dong duong bo bién Cira Pai giai doan 2016-2021, sir dung phuong phap tich hop phan
tich duong bd két hop (Digital Shoreline Analysis System—DSAS) v6i GIS, vien tham. Két qua
phan tich cho thay trong giai doan 20162017 khoang 36% chiéu dai duong bo tai khu vuc
nghién ciru (KVNC) bi x6i 16. Giai doan 2017-2018, con sd nay ting 1én 95%, tlrc gap 2,6 lan
s0 voi giai doan 2016-2017. Tuy nhién, giai doan 2018-2020 di c6 sy chuyén hudng sang boi
tu, qua giai doan 2020-2021, duong bd c6 xu hudng xo1 16 tr lai. Téng dién tich mat dit cua
ca khu vyc 1én dén 112 ha sau ndm nam. Céc két luan phu hop hién truong khao sat.

Tir khéa: Landsat 8; GIS; DSAS:; Bién dong duong bo; Sat 1¢; Cua Dai.

1. Mé dau

Ving ven bién hoi tu nhidu yéu té thuan lgi cho phat trién kinh té—xa hoi. Trong thap nién
qua, ving ven bién di lién tuc thay doi, tinh trang x6i 16 bo bién dién ra thuong xuyén & cac
thanh phd ven bién do hoat ddng ctia con ngudi, ciing nhu tic dong ty nhién cua bién doi khi hau
(BDKH) [1]. Cac qua trinh tu nhién gdy ra x61i mon bo bién bao gbm tac dong cua gio, song, ché
d6 triéu va dong chay, trong khi anh hudng cia con ngudi bao gom viéc xdy dyng tuong chin
song, nao vet vung cura séng, khai thac cat [2]. Qua trinh x61 16 dién ra dan t6i mat dat va rat kho
phuc hoi lai duge. Song gié, cac yéu té BPKH, tram tich ving ven bién... 1a nhiing tac nhan giy
nén nhitng tac dong 1én x6i mon bd bién [3-6]. Nghién ctru hién trang sat 10, thay doi dudng bo
luén duoc quan tim. Nhimg nim gin day, van dé sat 16 bo bién dién bién hét strc phuc tap tai
tinh Quang Nam, trong d6 ¢6 khu vuc Cira Dai, gay thiét hai 1on vé tai san, cong trinh, kinh té—
xa hQi va moi trudong sinh thai [7]. Sat 1 Vung bién Cira Dai tré thanh d6i tuong nghién clru cua
nhiéu dé tai, du an [8-17]. bé tim kiém cac giai phap nham giam thiéu sy ton thuong do sat 1,
viéc lugng hoa tée do x6i 16 13 can thiét [18]. Cong nghé vién tham 1a cong cu khong thé thiéu
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trong d6 nghién ciru x6i 16 bo bién [19-21], da dugc ap dung trong mot sé nghién ctru dién hinh
[15-17, 22]. Vién tham ngay cang duoc st dung nhiéu trong giam sat by bién. Bd bién tinh
Quéang Nam luén luon c6 xu thé bién dong x6i 16-boi tu den xen, tuy nhién, qua trinh x6i 1& dién
ra cht yéu va phan bo bién x6i 16 xay ra manh nhit & doan bo thudc phuong Cira Pai va xi Tam
Hai [22].

Tir nam 1990 dén 2019, khu vuc bién Cira Pai trai qua ca hién twong x6i 10 va bdi ty, trong
d6 8 km bo bién & Hoi An bi x6i 16 nghiém trong nhat véi tdc d cao nhat 1én téi —45 m/nam va
khoang cach rut lui 1a hon 1 km. Khu vuc phia béc Cira Pai bi sat 16 v6i toc dd cao dén rat cao,
trong khi phia Nam chi ghi nhan rit ngin thoi ky x6i mon va sau d6 duge boi tu [15, 17]. Két
qua cho thay tir 1995, gan cira vao, téc d6 x6i mon 16n hon, 1én dén 19 m/nim [16]. B& bién phia
Nam cuia cua vao dugc phat hién dang bdi tu véi tde do trung binh 1a 11 m/nadm [16]. Tbec do van
chuyén bun cat doc bo duogc tinh toan giai thich cac mo6 hinh x61 mon va bdi tu quan sat dugc.
Toan bo hé thong da mat mot luong trim tich dang ké, udc tinh 1én téi 243.000-310.000 m*/nim
[16].

V6i ky thuat chiét xuat duong bo dua trén 2 chi sb: chi s6 AWEI (Automatic Water Extract
Index) va NDWI (Normalization Differentiation Water Index) va k¥ thuét tinh toan thay doi
duong bo DSAS, dd duoc danh gia chi tiét bién dong duong bd khu vuc clra song Pa Rang tir
nidm 2004 dén 2019 [23]. Viéc xay dung cac dé bién khong dong nhat cua cac khach san va khu
nghi dudng di 1am duong bo bai bién Ham Tién—Phan Thiét dién bién phtc tap [24]. Tu liéu anh
Landsat 8 két hop voi anh Sentinel-2 duoc phan tich boi GIS, gitp giam sat va xac dinh sy thay
d6i ctua duong bo bién Nha Trang, tinh Khanh Hoa tir ndm 2013 dén 2018 [25]. Cac két qua dat
dugc cho thiy ap dung vién tham va GIS danh gia bién dong dudng bo 1a kha thi va hiéu qua.
Trong bdi canh trén, nghién ctu dugc thyc hién c6 muc ti€u lam rd bién dong duong bd va xu
thé bdi—x6i tai viing ven bién Cira Dai tir 2016-2021, str dung phuong phap tich hop DSAS, vién
tham (GIS).

2. Phwong phap va s6 liéu

2.1. Khu vuc nghién ciru
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Quang Nam giap thanh phd Pa Ning va tinh Thura Thién Hué vé phia Bic, giap Tinh Quéng
Ngdi va Kon Tum vé phia Nam, giap voi Lao vé ph1a Tay va giap Bién Pong vé ph1a bong
(Hinh 1) [26]. Quang Nam c6 2 song chinh: song Thu Bon va séng Truong Giang, déu do ra bién
Pong theo 3 cuira song: song Han, Ctra Pai va Ky Ha [27]. Khu vuc dugc chon thude ving ven
bién tinh Quang Nam, dugc gidi han tir vi tri 15°57°52.59”N va 108°17°25.43”E, doc theo
duong bo ven bién thanh phdé Hoi An dén vi tri 15°47°37.34”N va 108°25°23.41”E tai xd Binh
Minh—huyén Thing Binh. Khu vyc nghién ctru mé& rong ra khoang 20 km vé phia Pong tinh tir
duong bo cac huyén Dién Ban, thanh phé Hoi An, huyén Thang Binh; Theo [7, 12], tir ndm 2000
dén nay x6i 16 dang chiém dan wu thé, véi mirc d6 x0i 16 & bd bién phia Bic gan Cira Dai.

2.2. Vién thém

2.2.1. Dur lidu

Anh Landsat8 OLI/TIRS Collection 1 Level 1 tir vé tinh Landsat 8 dwgc phong di vao ngay
10/04/2013. Anh dwoc cung cip trang web: https:/earthexplorer.usgs.gov va duoc chup ¢ 11
kénh anh voi bude song va do phan giai nhu mé ta & Bang 1. Anh vién tham duoc xtr Iy theo hé
qui chiéu WGS—84 UTM, 4p dung cho ving 49. Két qua giai doan anh giup danh gia dién bién
sat 1¢ theo thoi gian, theo thong s6 dién tich va khoang céch sat 16.

Bang 1. Cac thong s by cam OLI va TIRs ciia anh vé tinh Landsat 8.

Kénh B‘u'('rc song Do phan giai
(micrometers) (meters)
Band 1 — Coastal aerosol 0,43-0,45 30
Band 2 — Blue 0,45-0,51 30
Band 3 — Green 0,53-0,59 30
Band 4 — Red 0,64 — 0,67 30
Band 5 — Near Infrared (NIR) 0,85-0,88 30
Band 6 - SWIR 1 1,57 - 1,65 30
Band 7 - SWIR 2 2,11-229 30
Band 8 — Panchromatic 0,50 - 0,68 15
Band 9 — Cirrus 1,36 - 1,38 30
Band 10 — Thermal Infrared (TIR) 1 10,60 - 11,19 100
Band 11 — Thermal Infrared (TIR) 2 11,50 -12,51 100

Anh vién tham Landsat da thoi gian (2016-2021) véi do phan giai 30 m x 30 m dugc st
dung dé tach chiét duong bod. Duya trén dit liéu thuc do c6 dugc, tién hanh lay anh. Khoang thoi
gian hop 1y dé lwa chon anh 1a vao cac thang mua kho, it mua, it bi miy che phu dé iy anh.
Théng tin cac anh vién tham thu thap, thé hién trong Bang 2.

Bing 2. Thong tin anh vién tham da thu thap.

STT Tén anh Ngay
1 LCO8 L1TP_ 124049 20160714 20170323 01 Tl.tar.gz 2016-07-14
2 LCO8 L1TP_ 124049 20170207 20170216 _01 Tl.tar.gz 2017-02-07
3 LCO8 L1TP_ 124049 20180210 20180222 01 Tl.tar.gz 2018-02-10
4 LCO8 L1TP_ 124049 20190301 20190309 01 Tl.tar.gz 2019-03-01
5 LC08 LI1TP_ 124049 20200709 20200721 01 Tl.tar.gz 2020-07-09
6 LC08 LITP 124049 20210306 20210312 01 Tl.tar.gz 2021-03-06
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2.2.2. Phuong phap nghién ctru

Anh sau khi tai vé s& duoc giai nén va dua vao phan mém phan mém ArcMap 10.4.1 dé xu
ly:

Budc 1: Xt 1y anh vién tham va sd hoa dudong bd KVNC qua timg nim bing coéng cu
Tasseled cap with Landsat trong ArcMap 10.4.1 [28]. Quy trinh thuc hién nhu sau:

- Tinh toan cAc thanh phan d6 sang, d6 xanh 14 va d6 4m cua phan tich Tasseled Cap cho dit
liéu anh Landsat 8 OLI.

- Tinh toan chi s6 tham thuc vat chénh léch duoc chuin hoéa (Normalized Difference
Vegetation Index), sir dung Band 3 va Band 4 (Bang 1) tir dir liéu anh Landsat 8 OLL

- Phan loai dit lién va bién (Category Creation for Land and Sea): Xac dinh loai dat che
phu, phan biét gitra dat lién va bién.

- Chia 16p dat lién va bién (Classify Land and Sea): Phan 16p lai dir liéu raster voi 10 truong
ky hiéu xudng thanh 2 16p. Lép bién gan gia tri 0 va 16p dat lién gan gia tri 10.

- Tao duong bd (Create Shore Boundary): Tai dit liéu vira duoc phéan 16p va tién hanh tao
duong da tuyén giita hai 16p dat lién va bién bang cong cu Contour List.

- Tao 16p shapefile bao quanh khu vuc can trich xuat duong bo.

- Xuat duong bo theo timg nam.

Budc 2: Str dung cong cu DSAS dé phan tich dudng bo.

Budc 3: Tinh toan dién tich va khoang cach sat 10/bdi tu qua ting nam.

Sau d6, viéc tinh toan téc do thay d01 duong bo dugc thuc hién bang DSAS, phan mé rong
ctia ArcView do Thieler va cong sy viét bang ngon ngir Avenue trén phan mém ArcView [29].
Cong vi€c tinh toan va phan tich duong bo dugc tién hanh nhu sau:

1. Xac dinh duong chuan (baseline) va cac dudng b tinh toan (shoreline);

2. Tao cac tuyen cat ngang vudng goc bo (transect);

3. Tinh toan tdc d6 thay doi dudng bo.

Dua trén dir liéu thu thap dugc, phuong phap tinh téc do thong qua diém dau—diém cudi
(EPR) va toc do thay dbi dudong bo (SCE) duoc chon dé phan tich két qua. Céc cong thuc (1) va
(2) dugc str dung:

EPR = khoang cich bién dong/ Téng thoi gian theo ddi bién dong (1)
SCE = khoang cach 16n nhat giira cac duong bo (m) (2)

Trong d6 khoang cach bién dong 1a khoang cach gitta 2 dudng bo bién, tong thoi gian theo

ddi bién dong 1 khoang thoi gian gitra thoi diém c6 dudng bo cii nhit va méi nhat.

3. Két qua va thio luin

3.1. Két qua chiét xudt dwong bo

Tiéu vung nghién ctu dugc phan chia t}lénh 4 doan nhu chi ra trén Hinh 2. Thuc hién xtr anh
v¢ tinh Landsat 8 OLI thanh cac chi thi’phé. Sau d6 thyc hién phan tich tham thyc vat, xac dinh
gia tri nguong phan biét gitra nudc va dat (Hinh 3).
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Hinh 3. Phan tich tham thyc vét phan biét giira d4t va nudc anh vé tinh 2016-2021.

3.2. Qud trinh bién dong bo bién Cira Pai giai doan 2016-2021

Puong bo khu vue Iwa chon cac nam 20162021 dugc chong xép dé danh gia bién dong, két

qua dugc thé hién ¢ Hinh 4.
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N DOAN 4

— Duong bo nim 2016
— Buodng bd nam 2017

Duong bo nam 2018
— Dudng bd nam 2019
— DPuong bd nam 2020
—— Dudng bd ndm 2021

— Duong bd nam 2016
— Duong bd nam 2017

Duong bd ndm 2018
— DPudng bd nam 2019
— DPuodng bd nam 2020

— DPuodng bo ndm 2021

Hinh 4. Su bién dong duong bo gitra cac nam 2016, 2017, 2018, 2019, 2020 va 2021.

Két qua duoc chi ra trén (Hinh 5) cho thdy, khoang 36% chiéu dai ctia 24 km dudng bo tai
KVNC bi x6i 16. Tuy nhién, dén giai doan tiép theo 2017-2018, con sb nay ting 1én 95%, tirc
gap 2.6 lan (Hinh 6). Piéu nay cho thay pham vi x6i 16 ting nhanh. Trong 2 giai doan ngay sau
d6 14 2018-2019 va 2019-2020 (Hinh 7 va Hinh 8), di c6 su thay ddi rd rét khi dudng bo tai
KVNC c¢6 sy chuyén hudng sang bdi tu va chiém lan lugt 60% va 77% tong chiéu dai duong bo.
Giai doan 2020-2021 (Hinh 9), duong bd ¢6 xu hudng x6i 10 tro lai, khoang 78% chiéu dai
duong bo, tuy khong cao nhu giai doan 2017-2018. Sau nam nam, dién tich dét bi thu hep khu
vuc 1én dén 112 ha.

Cac doan 1-4 van tiép tuc xay ra tinh trang x0i 19, tuy nhién, tdc d6 1ui bo tai doan 1 1a 16n
nhét vao khoang 120m giai doan 2016-2021. Giai doan 20162017 va 2018-2020 (Hinh 5, Hinh
7 va Hinh 8), trén ca 4 doan thuoc KVNC c6 su bdi x6i xen k& nhau. Poan bd phia Bic c6 xu
huéng tién bién tuy nhién véi tdc do kha cham. Du véy, tai mot vai vi tri ta c6 thé thdy co sy x6i
16 10 rét nhu: xung quanh vi tri bai tim An Bang, khu vuc bo doc theo bai tdm Cira Pai va khu
vuc l4an cén cira song Thu Bon. Trong khi d6, doan duong bd phia Nam Cira Dai (doan 4) & giai
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doan 20162017 dién ra xoi 10, giai doan 2018-2020 dién ra bdi tw véi dién tich bdi tu khoang
28,6 ha (giai doan 2019-2020). Puong bo (chi s6 SCE) giai doan 2016-2017, 2018-2019 va
2019-2020 c6 sy bién dong l1an lugt tir 0,1-90,85 m, 0,01-96,43 m va 0,05-243 41 m, trung binh
dao dong 1an luot khoang 21,85 m, 9,6 m va 18,23 m.

Giai doan 2017-2018 (Bang 3), trén ca 4 doan thuoc KVNC déu xay ra x6i 10, véi tée d6 I
bo 1an luot 14 47 m/nam (doan 1), 46 m/nam (doan 2), 39 m/ndm (doan 3) va 35 m/nam (doan 4).
Nhu véy, dién ra xu thé chuyén tir boi tu sang xu hudng x6i 16. Dién tich bdi tu ctia khu vuc da
giam dang ké, giam di 29,5 ha so véi giai doan 2016-2017. Khu vuc c6 dién tich dat bién mat
khoang 94,5 ha (Bang 5). Puong bd (chi s6 SCE) giai doan nay ¢ su bién dong tir 0,69—153,29
m, trung binh dao dong khoang 41,45 m.

Giai doan 2020-2021 (Hinh 9 va Bang 5), tai doan duong bo thudc khu vuc bai tam Ha My
(doan 1) va doan phia Nam Cura Dai (doan 4) xu hudng x06i 16 tdng nhanh, vdi quy mo va khoang
cach 16n hon. Toc dd i bo tai 2 khu vuc nay lan luot 12 68 m/nim (doan 1) va 81 m/nam (doan
4). Trong khi d6, tai bii tim An Bang (doan 2) va bai bién Cira Pai (doan 3) kia c6 su boi x6i
xen k& nhau, xu hudng bdi tu chiém wu thé hon. Tuy nhién, ta c6 thé thdy mot phan dudng bd
xung quanh vi tri bdi tim An Bang (doan 2) lai c6 xu hudng x6i 16 twong tu v6i doan 1 va doan
4. Tong dién tich mét dat cta ca khu vyc trong giai doan nay 1a 84,3 ha. Chi s6 SCE giai doan
nay dao dong trong khoang 0,16-241,69 m, trung binh khoang 34,33 m.

Bang 3. Tc d6 bién d6i dudong bd EPR (x6i 161 (-)) giai doan 2016-2021.

Poan Téc d bién ddi dwong bo (m/nim) Ghi chi
: 2016-2017 2017-2018  2018-2019  2019-2020  2020-1021
~12 —47 -5 -2 —68 Sat
! 38 0 10 11 0 Boi
~14 —46 -3 -8 -17 Sat
2 27 0 11 5 21 Boi
-75 -29 -9 ~18 -21 Sat
3 47 0 6 18 48 Boi
-49 -35 -15 -0.1 -81 Sat
4 24 11 11 20 0 Boi
Bing 4. Két qua chi s6 SCE trung binh giai doan 2016-2021.
Shoreline change (SCE)
Doan = 0162017 2017-2018 20182019 20192020 20201021
1 20,4 47,6 9,3 14,3 44.8
2 14,9 46,7 9,4 8.3 11,9
3 26,8 39,7 7,8 23,9 27.8
4 253 31,8 11,8 26,4 52,8
Bang 5. Két qua dién tich bdi—xoi giai doan 2016-2021.
Dién tich x6i (ha) Dién tich bdi (ha)
Poan 2016~ 2017- 2018 2019- 2020— 2016- 2017- 2018— 2019- 2020—
2017 2018 2019 2020 1021 2017 2018 2019 2020 1021
1 0,3 26,4 0,8 0,02 247 11 0 4.4 7.9 0
2 0,2 22,9 0,4 1,8 3,6 7,2 0 43 2 2
3 1 14,9 1,9 6,9 3,3 10,4 0 1,2 4,1 9,3
4 21,7 303 1,7 0,01 527 2,2 1,3 9,8 28,6 0
Tong 232 94,5 4,8 8,7 843 308 1,3 19,7 42,6 11,3




Tap chi Khi twong Thiiy vin 2022, 736(1), 41-53; doi:10.36335/VNJHM.2022(736(1)).41-53

TOC PO XOI LO/BOI TU GIAI POAN 2016-2017

108°18'0"E 108°21°0"E 108°24'0"E 108°27T'0"E

4
*
4
i
i

&
-

15°540"N
159540"N

CHU THICH
£ Téhe d§ xoi la/bdity | .
; (m/nam) _ii
5 — <60 H
=60 - =30
30--15
-15--05
05-05
05-5
2 5-10
: ——10-20 _5
A ——20-60 H
—>60 =

1087 180"E. 108°21'0"E 108°24'0"E 108°27'0"E

Hinh 5. Tdc do bdi—x6i giai doan 2016-2017.
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Hinh 6. Tdc d6 xo6i 16/bdi tu giai doan 2017-2018.
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Hinh 7. Tdc d9 x6i 16/bdi tu giai doan 2018-2019.
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Hinh 9. Tdc d6 x6i 16/bdi tu giai doan 2020-2021.

4. Két ludn

Thir nhit, tinh hinh sat 16 va bdi tu ven b bién Ctra Pai giai doan 2016-2021 dién ra phirc
tap. Qua trinh sat 16 va boi tu dan xen v&i nhau trong tung thoi ky. Khu vuc sat 1& nhiéu nhat 1a
tai bai tim Ha My véi toc do Iui bo 12 119 m sau 5 nim va téng dién tich mat dit giai doan
2016-2021 dat 65 ha. Tai bai tim An Bang va dudng bo tir cira song Thu Bon dén xa Binh
Minh, huyén Thang Binh, xu thé sat 16 dién ra nghiém trong trong giai doan 2016-2021. Cho
dén thoi diém hién nay, phia Bic Cira Dai xu hudng sat 16 dan chiém wu thé.

Thir hai, k§ thuat vién tham két hop k¥ thuat GIS, phuong phap DSAS 1a phu hop, két qua
nhan dugc dang tin cay, sau khi ddi chiéu véi tinh hinh thuc té. Trong giai doan 2016-2017
khoang 36% chiéu dai cta 24 km dudng bo tai KVNC bi x6i 16. Dén giai doan tiép theo 2017—
2018, con sd nay tang 1én 95%, tirc gap 2,6 lan. Pham vi x6i 16 tai KVNC ting nhanh. Téng dién
tich mét dét ciia ca khu vuc 1én dén 112 ha, giai doan 2016-2021.

Nghién ctru gap phai mét vai han ché vé dir liéu thuc do. Chinh vi vay can phai tién hanh
khao sat thém s6 liéu thuc do ciia duong bo tai khu vuc de so sanh v&i két qua phan tich tir anh
vién tham, tir 46 ting thém do tin cdy cho két qua trich xuit dudng bd. Nhom tac gia huéng dén
viéc mo hinh héa cac yéu té gay x6i 16 tai cac doan bai tim Ha My, bii tim An Bang va bai bién
Binh Minh néi riéng va khu vuc ven bién Ctra Pai néi chung.

Pong gop ciia tac gia: Xay dung ¥ tuong nghién ciru, vach ra so dd viét ban nhap, chinh stra ban
thao: B.T.L.; Xt Iy s6 liéu, chay mé hinh, viét ban thao: Q.N.K.C.; Xt ly sb liéu, GIS, vién
tham: P.T.H.H.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 13 cong trinh nghién ctru cua tap thé tac
gia, chua duoc cong bd & dau, khong dugc sao chép tir nhimg nghién ciru trude day; khong co su
tranh chép loi ich trong nhém tac gia.
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Assessment of the shoreline evolution and coastal erosion trends
along Cua Dai beach, Hoi An City, Quang Nam
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Abstract: Coastal erosion is occurring in all three regions of the country, causing great damage
to structures, socio—economic and ecological environment. In recent years, on the central coast,
erosion has occurred frequently with different scales. Under the influence of hydrodynamic
factors along with extreme weather, erosion in the coastal area of Cua Dai—Hoi An, Quang Nam
province occurred with an alarming level. This study had the purpose of assessing the shoreline
evolution of Cua Dai beach in the period 20162021 by using method of combined shoreline
analysis (Digital Shoreline Analysis System—DSAS) with GIS and remote sensing. The analysis
results show that in the period 2016-2017, about 36% the shoreline length in this area was
eroded. By the next period 2017-2018, this number increased to 95% that means 2,6 times
higher than the period of 2016-2017. In the period of 2018-2020, there has been a change the
direction to accretion, but from 2020 to 2021, the shoreline tended to erode again. The total land
loss of the whole area is up to 112 ha after five years. The conclusions are consistent with the
survey area.

Keywords: Landsat 8; GIS; DSAS; Shoreline evolution; Erosion; Cua Dai.



@ TAP CHI |
@ J KHI TUQNG THUY VAN W) Check for updates

Bai bao khoa hoc
Panh gia hién trang phan bo va sy bién dong theo mua mirc do 6
nhiém PM, s tai viing T Giac Long Xuyén, Viét Nam

Nguyén Thi Ngoc Chau'2 Pinh Thi Ai Lién'2, Nguyén Hoang Phong'2, Bui T4 Long"**

' Truong Pai hoc Bach Khoa Tp. HCM; chau.nguyen2610@hcmut.edu.vn;
lien.dinh2520@hcmut.edu.vn; nhphong@dcselab.edu.vn; longbt62@hcmut.edu.vn
2 Pai hoc Quéc gia Tp. HCM; chau.nguyen2610@hcmut.edu.vn;
lien.dinh2520@hcmut.edu.vn; nhphong@dcselab.edu.vn; longbt62@hcmut.edu.vn

*Tac gia lién h¢: longbt62@hcmut.edu.vn; Tel.: +84-918017376
Ban Bién tap nhan bai: 7/3/2022; Ngay phan bién xong: 20/4/2022; Ngay dang bai:
25/4/2022

Tém tit: Tir Giac Long Xuyén (TGLX) véi dién tich chi chiém 12,5% nhung déng gop
khoang 50,0% san lwong lta, 90,0% san luong gao xuat khau tai Pong bang song Ciru
Long (PBSCL). Trong bdi canh 6 nhiém khong khi hién nay, dic biét 1a sy gia ting 6
nhiém byi min (PMas) da tao mdi nguy tiém tang cho canh tac nong nghiép cia ving. Vi
muc tiéu danh gia sy bién thién theo khong gian—thoi gian 6 nhiém PMas cho mua kho
(thang 03/2018) va mua mua (thang 05/2018), nghién ctu sir dung cac nhom dir li¢u phat
thai kiém ké va hé thong ciac mod hinh WRF (Weather Research and Forecast)/CMAQ
(Community Multiscale Air Quality Modeling System) két hop dé tinh toan. Tir két qua mé hinh
phan 4nh, mirc ndng d6 PM. s hang ngay trong muia kho 14 cao hon han mua mua va hau hét déu
vuot ngudng quy dinh, trung binh tir 40,82-114,56 pg/m® so sanh véi chi 13,35-95,31 ug/m’.
Mirc nong do cuc dai trong ngdy thuong dién ra tai cac huyén ven bién nhu Hon Dat va
Kién Luong, tinh Kién Giang. Nghién ctru duoc xem 1a nhitng két qua so bo bude dau, da
chirng minh dugc sy anh hudng cua cac diéu kién khi tuong khac nhau va ba loai phat thai
tién chat chinh NOx, cacbon den BC va NMVOCs déng gop dang ké dén su hinh thanh
PM2s & ving TGLX; dong thoi, khung phuong phap nghién ctru cling 1a co s cho viée
mo rong thoi gian va quy mé mod phong, hudng dén viée lugng hoa chi tiét thiét hai nong
nghiép do phoi nhiém PM, 5 giy ra.

Tir khoa: O nhiém PM, s; Phat thai tién chat; TGLX; WRF/CMAQ.

1. Mé diu

O nhiém khong khi, nhit 12 vin d& 6 nhiém bui min (PMzs) 1a mot trong nhiing van dé
ngay cang thu hiit dwoc sy chi ¥ boi nhimg tac dong tiéu cuc dén méi truong, tam nhin va sirc
khoe nguoi dan [1-2]. Mirc do 6 nhiém PMas nghiém trong 14 hé qua dén tir sy két hop giita
cac phat thai tién chat & muic cao va nhiing diéu kién khi twong khong thuan loi [3-5] déc biét
nhu cac dot song nhiét, gia rét cyc doan va nhiing luong khong khi tinh, da tao diéu kién thuan
loi cho tich Ity chat 6 nhiém trong 16p khi quyén gan bé mat [6-8]. Nhing nghién clru vé sy
bién d6i ndng d6 PMa s theo khong gian va thoi gian dong vai trd quan trong de kiém soat va
ngin chin cac dot 6 nhiém PMas[9-10]. Nong do PMas chiu su tac dong béi rat nhiéu yeu t6,
gbm céc phat thai, diéu kién khi tuong va déc diém vé vi tri dja Iy [11]; trong do, cac diéu kién
khi twrong c6 mdi lién hé mat thiét dén sy khuéch tan, tich Ity va van chuyén 6 nhlem PMas
[12—13]. Tal Viét Nam, nghién ctru danh gia bién thién ndng d6 PMa s dua trén nong do trung
binh quan tric duoc tai cac tram & Ha Noi tir 2010 dén 2018, & Pha Tho tir 2013 dén 2019 va ¢
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Quang Ninh ttr 2014 dén 2019. Két qua cho thay, trong mua dong tur thang 10 dén thang 2, nong
d6 PMas cao hon gép doi trong giai doan muia hé tir thang 5 dén thang 8; nong do PMa s thuong
dat dinh vao gid cao diém giao théng trong budi sang tir 7 dén 9 gior ciing nhu trong budi chleu
tir 17 dén 19 gio. Mit khac, 6 nhiém PMys duoc ching minh chiu tac dong tir phat thai tién
chét dia phuong dén 6 nhlém xuyén viing va xuyén bién giéi trong nhiéu nghién ctru gan day
[14-15]. Mot két qua dién hinh [16] da chimg minh dugc nguyén nhén hinh thanh PM»5 & thu
d6 Ha Noi khong chi tir ngudn so cip trong ving ma con duoc dong gop dang ké tir nhiing
nguon phat thai chuyén ving tir Trung Qudc va mot s6 ving khéc, ciing nhu cac phan thir cép,
nhiéu dot 6 nhlem PM, 5 duge quan sat voi mirc ndng do cao trén 100 pg/m?’.

Thoi gian gan day, mo hinh m6 phong chat luong khong khi dugc chon nhu 13 mot cong
cu hiéu qua vé mit kinh t& danh gia tic dong cac bién s6 phat thai, khi hau, dia hinh t6i moi
truong khong khi [17]. Nhom mé hinh Models-3 (CMAQ) [18], Comprehensive Air Quality
Model with Extensions [19] va WRF két hop V0'1 tuong tac hoéa hoc [20] 12 ba vi dy dién hinh
vé nhiing m6 hinh quang héa dé dugc phat trién dé danh gia vé cac dang phat thai, qua trinh
chuyen hoa khi-hat min, cdc phan mg quang hoa dién ra trong khi quyén ciing nhu su lan
truyén, chuyén doi khac c6 lién quan.

Nghién ctru nay da dugc trién khai véi muc tiéu mo phong hién trang ndng do PMa s bang
md hinh WRF/CMAQ két hop cho ving TGLX, ciing v6i d6 dua ra nhimng phén tich, danh gia
su phan bo nong dg PMa s ca khong gian va thoi gian, cling nhu lam 16 dugc moi lién hé nong do
v6i cac yéu t6 khi tugng, tién chét phat thai chinh cho giai doan hién trang thang 03/2018 (mua
kho) va thang 05/2018 (mua mua). Thir tu thuc hién gom: (1) D@ liéu thuc do nong do PMys
dugc thu thap, thuc hién Iua chon vé thoi doan md phong va dit liéu phat thai kiém ké, dau vao
ctia cac mo phong chat luong khong khi bang mé hinh WRF/CMAQ; (2) Lam rd cac dic diém
k¥ thuat va thong s6 thiét 1ap cho cac mo hinh ap dung dugc lya chon; (3) Thuc hién mo6 hinh
hoa va tao 1ap ban do thé hién sy phan b nong do6 PMys theo khong gian—thdi gian cho ving
TGLX; (4) Théo luan nhan dinh so bd vé mic tac dong cta 6 nhiém PMa s d6i voi canh tac lua
dia phuong, dua ta cac két luan va trién vong vé cac nghién ctru mé rong ciing dugc phan tich.

2. Phwong phap va sb liéu

2.1. Mo ta khu vuc nghién ciru

Ving TGLX nam ¢ phia Tay ciia PBSCL c6 dién tich khoang 4.984 km?[21-22]. Pham vi
hanh chinh bao gém dia phén cuta cac tinh An Giang c6 di¢n tich 16n nhét chiém 49,2%, tiép
dén 1a tinh Kién Giang chiém 47,8% va Thanh phd (Tp.) Can Tho chi chiém 3,1%. Hinh 1 md
ta pham vi khu vuc nghién ctru. Ving TGLX duoc 1am ndi bat véi sy tiép giap tir phia Dong
Bic 1a song Hau, tir phia Dong Nam 1a kénh Cai Sin, tir phia Tay Nam 13 bién Tay va bién gidi
v6i Campuchia (doc kénh Vinh Té) & phia Béic va Tay Bac [21]. Nhin chung, TGLX c6 dia
hinh thdp va tuong dbi bang phang, chu yéu & dang dong bang vai dién tich khoang 4.664,76
km?, chiém 93,7% téng dién tich toan vung [22]; ngoai trir mot s6 khu vuc doi nai thép nam rai
réac & phia Tay va Tay Bic cua TGLX thudc cac huyén Tinh Bién, Tri Ton thudc tinh An Giang
va huyén Hon Dit, Tp. Ha Tién thudc tinh Kién Giang c6 dién tich chi khoang 32 ha [22]. Tho
nhuong TGLX dic trung bdi 7 nhom dat chinh véi 19 loai dat khac nhau [22], trong d6 nhoém
dat phu sa co dién tich 16n nhét (1.369,78 km?), tap trung chu yéu & cac khu vuc gan séng Hau
thudc cac huyén Chau Thanh, Chau Phu, Tp. Chau Ddc va Long Xuyén ciia tinh An Giang.

Qua mot qua trinh x4y dung va phat trién hon 20 niam, TGLX da trd thanh mot trung tim
kinh té trong muyc tiéu phat trién khu vuc PBSCL véi 4 goc d6 thi chinh cua ving gdm céac Tp.
Chau Pdc va Long Xuyén ciia tinh An Giang, va cac Tp. Rach Gia va Ha Tién cia tinh Kién
Giang [23]; trong d6 nhém céac nganh néng nghiép, 1am nghiép va thuy san da duoc xac dinh
1a thé manh duoc dau tu nham phat trién 6n dinh va toan dién toan ving [21, 24]. Hién nay,
TGLX déng vai tro cha dao trong chinh sach an ninh lwong thuc ca nudc (nam giir 50% san
luong laa) [23], giit vai trd kinh té mili nhon & PBSCL ciing nhu trong ca nuéc; TGLX ciing



Tap chi Khi tuong Thiiy vin 2022, 736(1), 54-74; doi:10.36335/VNJHM.2022(736(1)).54-74 56

da gop phan manh mé vao vai trd xuat khau lua gao nhét nhi thé giéi ctia nudc ta [25-26], xuat
khau chiém dén 90% san lugng gao cua toan ving DPBSCL [23].

Mt khéc, dé thuén tién cho cac danh gia va nhan dinh, nghién ctru da thuc hién phén chia
ving TGLX thanh 03 khu vuc, gom khu vuc R1 13 cac huyén ciia tinh An Giang (thudc ving
TGLX); khu vuc R2 1a céc huyén cta Tp. Can Tho (thude ving TGLX); va khu vie R3 1a cac
huyén cua tinh Kién Giang (thudc ving TGLX).

2.2. Mé phong nong dg PMo s bang mé hinh WRF/CMAQ két hop

Hé théng gdm c6 mo hinh Dy bao va Nghién ctru Thoi tiét (WRF hay the Weather
Research and Forecasting Model) véi phién ban 3.8 va mo hinh Chét luong khong khi da chat,
da cap do cong dong (CMAQ hay Community Multiscale Air Quality Mode) v&i phién ban
5.2.1 da duoc st dung; day 1a cic mo hinh di dugc nghién ciru va phét trién boi Trung tim
Nghién ctru Khi quyén qudc gia Hoa Ky (US4 NCAR — National Center for Atmospheric
Research) [27-29] va Co quan Bdo vé Mdi truong Hoa Ky (USA EPA — Environmental
Protection Agency) [18].

Mién tinh toan mo phong ndng d6 PMa s 1a hai cap ludi 10ng véi nhau DO1 va D02 dugce
thiét 1ap dé chay WREF/CMAQ. Mién tinh D01 c6 do phan giai khoang 30 km x 30 km, ¢ 76
ot va 94 hang, va mot dién tich mién tinh 1én dén 5,41 x 10° km?; mién tinh D02 c6 d6 phan
giai khoang 9,5 km x 9,5 km, léng trong mién D01, véi 55 cot va 3 hang, dién tich mién D02
142,11 x 10° km? (Hinh 1). Mién tinh D01 dugc xay dung cho toan bd dat nudc Viét Nam; va
mién tinh D02 dugc xdy dung phu hau hét cac tinh phia Nam, bao gdm cac tinh Dong bang
song Ciru Long (trong d6 ¢6 ving TGLX), Pong Nam B, mot phan cac tinh Nam Trung Bo
va cac tinh Tay Nguyén. Cac diéu kién bién cia mién mé phong D02 duoc xac dinh theo mién
khong gian DO1.
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Hinh 1. Khu vyc nghién ciru tai ving TGLX va cic mién tinh (Domains) 16ng nhau duoc thiét lap
cho cac md phong trong mé hinh WRF/CMAQ két hop.
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2.4. Dir lidu dau vao cho mé hinh

2.4.1. Dt liéu mo phong khi tuong

Mo phong cac truong khi twong duge thyc hién bang mé hinh WRF cho cac mién tinh
khac nhau dé l1am dau vao cho mé hinh CMAQ. 2 thang dugc chon 1a thang 03/2018 va
05/2018. Dit liéu khi tugng toan cau duoc str dung tir nguén mo cua Trung tim nghién ctru Khi
quyén Qudc gia Hoa Ky (The US National Centre for Atmospheric Research — NCAR) 1a két
qué tr md hinh (Global Forecast System — GFS) [29, 32— 33]. M6 hinh GFS chay nghiép vu 04
lan mdi ngdy vao cac thoi diém gdm: 0 gio, 6 gio, 12 gid va 18 gio véi do phan giai theo thoi
gian 1 16 ngay; trong d6 10 ngay dau, 6 phan giai khong gian c6 dugc 13 0,25° x 0,25° kinh vi
va 6 ngay sau voi d phan giai khong gian c6 dugce 1a 1,0° x 1,0° kinh vi [29].

2.4.2. Dit liéu kiém ké phat thai

Bo dit liéu kiém ké phét thai nhan tao va sinh hoc (tw nhién) tir ngudn s6 liéu kiém ké phat
thai toan cau ECCAD (https://eccad3.sedoo.f/) trong nim 2018 di duoc st dung, gdm ba bd
dir liéu phat thai nhan tao CAMS-GLOB-AIR, CAMS-GLOB-ANT, GFED4 va b dir li¢u
phat thai sinh hoc CAMS-GLOB-BIO [34-37].

Dir lidu tai luong phat thai tién chat dugc kiém ké tir cac bo dit lieu duoc thu thap, st
dung & dang don vi thong lugng trung binh hang hang (kg.m2.s™) véi cdc mic dd phan giai
khac nhau trén pham vi toan cau (0.5° x 0.5°, 0.25° x 0.25° va 0.1° x 0.1°) [38] dugc tinh toan
phan bd khong gian vé cac 6 ludi cia mién tinh (Domain) D02 (d4 thiét 1ap trong moé hinh
WRF/CMAQ két hop) voi do phén giai tang 1én ~ 9.5 km x 9.5 km va phan b dién bién theo
thot gian (hang gio) dua trén su phan biét cac dang ngudn thai dlem nguon di dong va nguon
dién két hop véi thong tin theo nhom hoat dong phat thai, loai ngudn khi thai loai c6 thé duoc
quy tinh cho déng gop phat thai véi phuong phap da duge xdy dung chi tiét trong cac nghién
ctru trude day [39-41]. Dong thoi, cac thanh phan hoa hoc dong gop cho su hinh thanh PMa s
va sol khi PMa s di duoc ma hoa theo co ché hoa hoc Carbon Bond-05 [42] tir 12 nhém nganh
phat thai nhan tao theo didu kién thuc té tai khu vuc nghién ciru (dét chat thai nong nghiép
(awb), dat néng nghiép (ags), hoat dong chian nudi (agl), giao thong van tai dudng b (tro),
giao thong vén tai dudng thiy (shp), giao thong vén tai dudng hang khong (air), san xuat cong
nghiép (ind), cong nghi€p nang luong (ene), phat thai tir cac hd gia dinh (res), hoat dong xir Iy
chit thai (swd) ﬁlgltlves (fef), @bt sinh khbi mé (bb)) va nhom phat thai ty nhién (bio).

Tir ngudn dir lidu két qua kiém ké phat thai c6 thé thay rang tai cac khu vuc R1, R2 va R3
cta ving TGLX, trong thang 03/2018 mirc phat thai ctia cac tién chit lan luot 13 2.137 nghin
tin NMVOCs, 1.867 nghin tdn NOy, 64.509 nghin tdn CO, 3.808 nghin tin CHa, 962 nghin
tAn NH3, 199 nghin tan BC va 1.724 nghin tan OC; trong do, sy dong gop phat thai tir CO cao
hon dang ké so véi cac tién chat con lai. Khu vyc R1 1a noi c¢6 mirc dong gop tong phat thai
cac chat VOCs, NOx, CO, CHa, NHs, BC va OC cao nhét toan vung, gap khoang 2,18 lan khu
vuc R3 va khoang 59,13 1an khu vyc R2. Trong khi d6, tong tai luong phat thai ciia cac tién
chat, gom NMVOCs, NOy, CO, CHs, NH3, BC va OC trong thang 05/2018 1an luot dat dugc
1a 1.987 nghin tan, 2.325 nghin tan, 85.988 nghin tan, 4.304 nghin tin, 1.178 nghin tan, 95
nghin tin va 2.338 nghin tdn. Twong tu nhu thang 03/2018, khu vuc R1 ¢6 c¢6 mirc dong gop
tong phat thai cac chat NMVOCs, NOy, CO, CHs, NH3, BC va OC 1a cao nhat toan ving
TGLX, cao hon 2,14 1an so véi khu vuc R3 va khoang 59,33 14an so véi khu vuc R2. Nhin
chung, tong tai luong phét thai cac chat VOCs, NOyx, CO, CH4, NH3, BC va OC trong théng
05/2018 déu c6 mirc phat thai cao hon so voi thang 03/2018. Tong tai luong phat thai cac chat
tai cac khu vuc R1, R3 va R2 trong thang 05/2018 lan luot c6 gia tri cao hon 1,30 1an so véi
thang 03/2018. Chi tiét, tong tai luong phat thai d6i voi NMVOCs cao hon khoang 1,18 lan;
d6i voi NOx cao hon khoang 0,36 1an; d6i v6i CO cao hon khoang 0,99 lan; d6i véi CHa va
NH; déu cao hon khoang 1,10 1an; dbi v6i BC cao hon khoang 0,90 lan; va déi véi OC cao
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hon khoéng 0,94 lan. Pong thoi, trong thang 03/2018 va 05/2018, khu vuc R2 ¢6 tong tai
luong phat thai cac tién chat la thap nhat va khu vuc R1 1a cao nhat ¢ ving TGLX.

2.4.3. Dit liéu quan tric ndng do PMa s

Dir lidu nong do thuc do cua cac ngay thang 03/2018 va thang 05/2018 da duoc thu thap
tryc tiép tir Chi cuc Bao vé Moi truong Tp. HCM [43]. B6 s6 liéu ndy duoc sir dung dé kiém
dinh két qua mo phong ciia mo hinh WRF/CMAQ. Pay 1a 08 tram quan tric, bao gom:
DOSTE, TN, HB, BT, ZOO, Q2, TSH va TB da st dung phuong phap do thu cong, gian doan
(vao 2 thoi diém lac 7 gio 00 va 15 gio 00) tai Tp. HCM, ciing déu 1a khu vyc thugc pham vi
mién tinh D02 dugc thlet 1ap dé mo phong trong hé thong WRF/CMAQ. Bang 1 va Hinh 2 bén
dudi mé ta chi tiét vé vé vi tri va dic diém cua 08 tram quan tric néu trén.

Bing 1. Dic diém hién trang ctia 08 vi tri quan tric ndng dd PM s trong khong khi xung quanh tai
Tp. HCM dugc dung trong nghién ciru.

hli(é}:l Kinh?@a ((Si{()[;;;l]t)rl ql\l]?:,i(;r?; [m]) Muc tiéu quan triic M0 ti dia diém quan tric

BT 1186893.945 675631.937  Quan tric giao thong ngd Tuyén dwdng trude khu vuc
Tay Nam Thanh phd phong gido duc va dao tao,

quan Binh Tan, Tp. HCM
DOSTE 1192664.344 684358.134  Quan tric giao théng truc Tuyén duong trude khu vic

Poéng Bic — Tay Nam cia S& Khoa hoc va Cong nghé
Thanh phd Tp. HCM, quén 3

TN 1193862.616 680562.358  Quan tric giao théng truc Tuyén duong trude khu vic
Poéng Bic — Tay Nam cia Bénh vién Théng Nhét,
Thanh phd quan Tan Binh, Tp. HCM

HB 1189887.252 681526.261  Quan tric giao théng truc Tuyén duong trude khu vuc
Poéng Bic — Tay Nam cia truong THPT Hdng Bang,
Thanh phd quan 5, Tp. HCM

Z00 1193690.121 686263.055  Quan tric nén d6 thi & ving Khu vyc Thao Cim Vién,
noi thanh quan 1, Tp. HCM

Q2 1193939.825 691129.772  Quan tric nén d6 thi & vung Khu vuc Hoi Lién Hiép Phu
ngoai thanh nit, quan 2, Tp. HCM

TSH 1194351.256 682756.173  Quan tric hoat dong dan cu  Tai s6 56 Truong Qudc
& vung ndi thanh Dung, quén Pha Nhuan

TB 1195831.000 595079.000  Quan tric anh hudng tr hoat Khu vuc chung cu thudc

dong cong nghi€ép & vung
ngoai thanh

phuong Tay Thanh, quan
Tan Binh, Tp. HCM

Trong thang 03/2018, néng d6 PMz s thuc do tai 08 tram quan tric thudc Tp. HCM c¢6
khoang dao dong tir 20,90-115,15 pg/m?® (trung binh 1a 68,03 pg/m?), gia tri ndng d6 PMa s
cao nhat quan sat dugc xay ra tai tram HB vao ngay 12/03/2018 luc 7 gio 00 va thip nhat
quan sat xay ra tai tram TSH vao ngay 14/03/2018 ciing ltc 7 gio 00. Nong do PMys trung
binh quan tric lac 7 gio 30 clia cac ngay trong thang 03/2018 tai 08 tram do dac dao dong tir
34,78-80,14 pg/m trong khi 6 muc gia tri ndy dbi vai lac 15 gio 00 dao dong tur 31,24
85,31 pug/m>. 1301 v6i cac ngdy quan tric trong thang 05/2018, mirc nong d6 PM 5 thyc do tai
08 tram quan trac trén dao dong trong khoang tir 20,90-82,25 pg/m’ (trung binh 1a 51,58
ug/m3) gi4 tri néng do cao nhéit do dac dugc xay ra tai tram HB cua ngay 09/05/2018 vao lac
7 gid 00 va gia tri nong do thap nhat do dac dugc xay ra tai vi tri tram TB cua ngay
29/05/2018 vao lic 15 gio 00. Mitc ndong d6 PMy s trung binh quan tric duoc tai tit ca cac
tram lic 7 gid 00 dao dong tir 32,87-69,92 pg/m® va mirc ndng do trung binh lac 15 gid 00
tai tat ca cac tram dao dong tir 31,54-66,50 pg/m’.
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Hinh 2. Mb ta vi tri 08 tram quan tric PMas trong khong khi xung quanh & Tp. HCM di duoc
dung trong nghién ciru.

2.5. Tiéu chi kiém dinh hiéu qua mo hinh

Nghién ciru ciing da danh gia duoc hiéu qua mo phong nong d6 PMa s tai vimg TGLX ciia
md hinh WRF/CMAQ két hop bang su so sanh nhimg két qua dugc tinh toan véi két qua thuc
do nong d6 PMs tai 8 tram quan trac khac nhau trong khoang thoi gian mo phong (Bang 1 va
Hinh 2). Nong d9 PMa s tir mo hinh WRF/CMAQ két hop dugc xuit ra ¢ vi tri 6 ludi tinh twong
{mg va dbi ching véi két qua do tai timg tram quan tric dua vao tiéu chi danh gia ciia nhiéu chi
sO thong ké khac nhau dé kiém dinh cac két qua, bao gom hé s6 hiéu qua mo hinh Nash-Sutcliffe
(NSE) & cong thirc (2); d6 1éch trung binh (MB — Mean Bias) & cong thic (3); sai s6 binh phuong
trung binh (RMSE — root mean-squared error) & cong thirc (4); d6 1éch trung binh chudn héa
(NMB — Normalized Mean Bias) & cong thirc (5); sai sb gop trung binh chudn héa (NME —
Normalized Mean Gross Errors) & cong thirc (6) va hé sb twong quan R (Correlation coefficient)
& cong thirc (7) [44] trén co s& cac dé xuét kiém chimg md phong cht lugng khong khi [45-46]
dé kiém dinh mo hinh.

NSE=1-—+—— )
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Zl O))
NME = wxloo (6)

21 (Oi)

Y[, ~M)x(0,-0)]
R = i=1 (7)

\/Z(Ml _ai)z X\/Z (Oi _ai)z

Trong d6, cac tham sd dugc giai thich nhu sau M ;1a gid tri nong d6 PM> s mo phong tai

thoi diém quan trac thir i (v6ii= 1, 2,..., N v6i N 1a tong s thoi diém c6 do PMas); O, 1a gia
tri ndng d6 PMa s do dac tai thoi diém quan tric thi i; Milé gi4 tri trung binh ndng d6 PMa s
mo phong & cac thoi diém i co do dac va O_l 1a gia tri trung binh ndng d6 PM, s do dac & tit ca
céc thoi diém i.

3. Két qua va thao luin

3.1. Banh gia hiéu quda mé hinh

Hiéu qua mo phong ndng dd PMas cho mién tinh D02 cho toan b thang 03/2018 va
thang 05/2018 da duoc thyc hién dya trén Kkét qua n6ng d6 PMys do dac va néng d6 mo phong
(Hinh 3) tai 08 vi tri quan tric (gdm DOSTE, TN, HB, BT, ZOO, Q2, TSH va TB) ¢ Tp.
HCM nhu ¢ Bang 1. Cac chi sb théng ké NSE, RMSE, MB, NMB, NME, va hé sb tuong quan
R da duogc xac dinh dua trén cac cong thic tir (2) dén (7) da dugc mo ta & muc 2.5 dé phan
tich, danh gia hiéu qua ciia h¢ thong WRF/CMAQ. Ti€u chuan twong tmg ctia cac chi sé thong
ké dugc dé xuat boi [45-46] clng da dugc thong ké va ap dung so sanh nhu trong Bang 2.

Két qua tinh toan cho thay chi s6 hiéu qua mo phong NSE tai 08 vi tri trong khoang tur
0,87 dén 0,98, déu ¢ mirc kha tot (tiéu chuan NSE > 0,75). Di vai cac chi s6 thong ké RMSE
va MB, két qua dat dugc lan luot trong khoang tir 2,28 dén 4,67 va 2,21 dn 2,16. Trong khi
do, két qua tinh trong khoang tir —3,38% dén 5,37% ddi v6i chi s6 théng ké NMB, tat ca déu
dam bao tiéu chuan cho phép NMB < £ 30%; diéu nay hoan toan tuong ty d6i voi chi s6 thong
ké NME dat duogc trong khoang tir 2,94% dén 9,19% so véi tiéu chudn ciia NME < 50%. Mit
khac, két qua tinh hé s6 twong quan R ciing cho thdy sy trong quan cao giira gia trj ndng do
PM:2.s m6 phdng va gia tri do dugc tai ting vi tri voi hé sb tuong quan R > 0,90; trong do,
twong quan cao nhat 14 tai vi tri HB v6i R = 0,97 va thap nhat 1 ¢ vi tri TB voi R = 0,92.

Bang 2. Két qua woc tinh cac chi s6 thong ké cho kiém dinh mé hinh.

Tram quan tric
DOS TN HB BT 700 Q2 TSH TB

Chi s6 théng ké Tiéu chuén

NSE 0,984 0976 0,984 0940 0,872 0,952 0,932 0,878 NSE > 0,7
RMSE 3,985 4,663 3,375 2953 2910 2,277 2,881 4,674 -
MB -1,173  -2,213  -1,717 0,238 -0,734 0,955 1,064 2,159 -
NMB (%) -2,004 -3,382 -2,273 0,329 -1,348 2,335 3,183 5,373 -30% <NMB <30%

NME (%) 3,998 4,093 2,944 3,150 3,689 4,547 6,414 9,189 NME < 50%
Hé so R 0,957 0,958 0,972 0,945 0,939 0,969 0,922 0,918 R>0,5
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Hinh 3. So sanh gi4 trj ndng d6 PMa s giita két qua mo phong va két qua do dac tai 08 tram quan
tric cua cac ngdy trong thang 03/2018 va 05/2018.

3.2. Pdnh gid nguon phdt sinh va si déng gop cdc phdt thdi tién chat

Tir céc két qua kiém ké phat thai tién chat tai ving TGLX & thang 03/2018 va 05/2018 c¢6

thé nhan thay ring d6i véi NMVOCs chi1 yéu phat sinh tir san xuat cong nghiép (ind) chiém
0,00-54,77%, sinh hoat dan sinh (res) chiém 44,49-99,98%; dbi vdi NOx va CO chu yéu tir
d6t chat thai néng nghiép (awb) 1an luot chiém 52,88-70,22%, chiém 77,65-82.90% va giao
thong dudng bo (tro) 1an luot chiém 12,25-29,37%, chiém 8,30-15,07%. Trong khi d6, déi
v6i CHa chii yéu tir 6t chat thai néng nghiép (awb) chiém 34,13-43,48% va hoat dong xir Iy
chit thai ran (swd) chiém 29,66-39,76%:; dbi vdi NHs cha yéu tir nhém cac hoat dong dbt chat
thai néng nghiép (awb) chiém 39,36-67,98%, chan nudi (agl) chiém 16,16-32,68% va tir sinh
hoat dén sinh (res) chiém 12,43-19,48%. Ddi véi cac chat BC va OC chu yéu tir d6t chat thai
néng nghiép (awb) 1an lugt chiém 15,41-52,31% va chiém 72,57-89,28%; va tir sinh hoat din
sinh (res) lan lugt chiém 28,53—69,56% va chiém 8,91-19,64%. Nhin chung, tai luong phat
thai ciia nhimg tién chdt NMVOCs, NOy, CO, CHs, NH3, BC va OC 14 ¢6 su dién bién khac
nhau giita cac khu vuc R1, R2 va R3 trong ving TGLX. Hinh 4 va Hinh 5 bén dudi thé hién ti
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1¢ dong gop tir cac hoat dong ddi vai cac tién chit CO, CHs, NMVOCs trong thang 03/2018 va
céc tién chat NOx, NHs, BC, OC trong thang 05/2018.

Mat khac, dbi vei phat thai cua cac tién chat NMVOCs, NO,, CO, CH4 NHs, BC, OC
trong cac thang 03/2018 va 05/2018 tai khu vyc nghién ciru thi sy phan bb vé khong gian phat
thai cac chit nhu trén & mirc trung binh va mirc cao tap trung cha yéu ¢ khu vuc phia Pong va
Pong Bic cua vung TGLX. Bén canh d6, cac huyén ven bién ctia khu vuc R3 thudc tinh Kién
Giang ciing c6 mtic dong gdp phat thai dang ké so v6i nhirng khu vire khac trong ving TGLX.
Hinh 6 va Hinh 7 bén dudi minh hoa sy phan bd khong gian phat thai cia cac tién chéat CO,
NO, BC, OC tir hoat dong giao thong dudng b (tro) trong thang 03/2018 va cia cac tién chit
CO, CHa, NH3, OC tir sinh hoat dan sinh (res) trong thang 05/2018.

[ KhuvucRi Khu vre R2 KhuveeR3 |

‘299
22D

‘006

= %awb %agl = %ind = %res %tro %ene = %bb “ Y%swd

Hinh 4. Mirc dong gop phat thai cac tién chat CO, CHs va NMVOCs trong thang 03/2018.

Khn vire R1 ‘ KKhu vire R2 ‘ Khu vire R3

= %awb %agl = %ind = %res Yotro %ene = %bb = %swd

Hinh 5. Mtc dong gop phat thai cac tién chit NHs, NOy, BC va OC trong thang 05/2018.
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Hinh 6. Sy phan b khong gian phat thai cac tién chat CO, NO, BC va OC tir hoat dong giao thong

duong b (tro) trong thang 03/2018.

v
£
H Phit thii OC

(moles™)
£
H ;

i
v
£
£ T

=]
B
z
£1 riLe 100000 |
T L ==
1w v e

E N =
£ = £
2] Phat thai N H

(mole.s-1)
[ == £
H - H

,r' d
£ ]
g H
£ £

(]

z 1z
£ TiLE 51000000 PE B W S S VY ¢

104°30'0°E 10500L L05°500°E

Chi thich
Mire gis e, phie i
®ou vi: mole's)
0000000

0.001 -0.165
[ 0ae6 039
[ 03300494
[ 0405 a6se
| 0660 0824
[0 0825 -00sx
[ 0989 - 1318
[ RETE
B 14541977
B 1975078
I s.074- 11862
B 1863 1846

I 418474201

Chi thich
Mire gis o] phat thal
Dow vi: mole's)

0
B 202 a1

100N 0°300°N 10N

930078

040N 1043008 10NN

00N

Chii thich
Mt gid g phit hai
Won vi: mole's)
] 0000 -0.000

| 0.001- 0165
[ loes om9

B 1975507
[ 8074 11.862

I 1862 1546
I 41847 azon

ki3
TILE 1:1,000,000

a0

1047300

Phat thii CIL, |
(mole.s™) .

Chu thich
7 [ v s ery prsc
®on vi: mole's)
] 0.000 -0.000
[ o0 -0es
[ oo 007
00076 -0.126
027 0201
[0 0.202 -0.226
o | o227 037
[ 0.378 -0.402
1 003 0.9
[ 0.730 -2.691
B 260262

TILE 1:1,000,000

14700

WSTOE 1083007

Hinh 7. Sy phan bd khong gian phat thai cac tién chit CO, CH,, NH; va OC tir sinh hoat dan sinh

(res) trong thang 05/2018.

3.3. Phdn tich sy phdn bé néng do PM; s hién trang tai ving TGLX

3.3.1. Xu huéng phan bé ndng d6 PM, s trung binh hang gio

Tir cac két qua dau ra cua m6 hinh WRF/CMAQ két hop cho thdy muc nong do PMas
trung binh 1 gio tr 01/03/2018 den 15/03/2018 (Hinh 8) dao dong tir 9,85-110,36 ug/m?; gia
tri thap nhat xay ra tai khu vuc R2 va cao nhat xay ra tai khu vuc R3. Trén toan b khu vuc R1
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va R3, tir 01/03/2018 dén 05/03/2018 nong do PMa s tuong ddi thap va c6 xu hudng thay doi
khong déu véi mic dao dong tir 26,06-85,41 pg/m’; trong khi giai doan tir 06/03/2018 dén
15/03/2018, ndng d6 c6 xu hudng ting cao vao cac ngay 07/03/2018 véi gia tri dinh 1a 100,01
ug/m’, ngay 09/03/2018 véi gia tri dinh 13 109,41 pug/m? va ngay 15/03/2018 véi gia tri dinh Ia
110,36 pg/m®. Riéng tai khu vuc R2, tir 01/03/2018 dén 15/03/2018 nong d6 PMas ¢6 xu
hudng bién dong khac so v6i khu vie R1 va R3, véi mire dao dong tir 9,85-90,45 pg/m?. Tiép
theo tir 16/03/2018 dén 31/03/2018, mirc ndng d6 PMa s trung binh 1 gidy ¢6 gia tri cao hon vai
mirc dao dong tir 15,39-128,58 pg/m® (Hinh 8); cu thé tir ngay 16/03/2018 dén 19/03/2018
nhin chung c6 xu huéng giam véi mic dao dong tir 31,51-106,66 pg/m?, sau d6 c6 xu hudng
tang manh tir 20/03/2018 dén 22/03/2018 dén gia tri cuc dai (128,58 pg/m?), ndng d6 PMa s
sau do6 bat dau giam manh vé cyc tiéu (15,39 pg/m?) vao ngay 28/03/2018. Nhu véy, trong nira
dau thang 03/2018, ndng d6 PMa s trung binh 1 gid thuong cao trong cac ngay tir 06/03/2018
dén 15/03/2018, véi khu vuc R1 13 tir 26,06-100,01 pg/m?; khu vuc R3 1a tir 32,76-110,36
pg/m? va khu vue R2 1a tr 9,85-90,45 pug/m?®. Trong khi d6, & giai doan nira sau cua thang
03/2018, muc gia tri cao thudng xay ra vao cac ngay 19/03/2018 dén 22/03/2018 véi mirc
néng do tir 15,39-118,02 pg/m® (khu vuc R1); 17,98-120,41 pg/m® (khu vuc R2) va 21,01
128,58 pg/m?® (khu vuc R3).

NOng d§ PM, ¢ trung binh 1 giir cic ngdy ciia thing 03/2018 Niing d§ PV, ; trung binh 1 gid' cdc ngdy ciia thang 05/2018
(Viing TGLX - Khu vye R1) (Viing TGLX - Khu vue R1)

N 2 X 3
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Hinh 8. Dién bién gié tri ndng d6 PM, s trung binh 1 gid tai cac khu vuc nghién ctru R1, R2 va R3
cua vung TGLX trong thang 03 va 05/2018.

Truong hop tr ngay 01/05/2018 dén 15/05/2018, mirc n6ng d6 dao dong tr 9,85-110,36
pg/m’ (Hinh 8), néng do thép nhét xay ra tai khu vue R2 va cao nhét tai khu vuc R3; cu thé tai
cac khu vuc R1 va R3, ndong d6 PMa s bién thién tir 26,06-85,41 pug/m® (tir 01/05/2018 dén
05/05/2018) va c6 xu hudng ting trong giai doan tir 06/05/2018 dén 15/05/2018 véi gia tri
dinh dat dugc 1a 88,46 pg/m® vao ngay 15/05/2018. Riéng tai khu vure R2, trong giai doan nay
xu hudng bién thién ndng d6 PMa s co su khac biét so véi cac khu vuc R1 va R3 véi mirc dao
dong tir 9,85-90,45 ug/m®. Trong khoang thoi gian tiép theo tir 16/05/2018 dén 31/05/2018,
mirc ndng d6 PMa s trung binh 1 gid ¢ ving TGLX tir 0,75-110,47 pug/m® (Hinh 8) véi mirc
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néng do thép nhét x4y ra tai khu vuc R1 va n6ng dd cao nhét xac dinh duoc tai khu vuc R3.
T 16/05/2018 dén 29/05/2018, ndng dd PM, s bién thién kha 6n dinh & muc 11,04-24,02
pg/m’; tuy nhién, nong d6 c6 xu hudng ting manh trong ngay 30/05/2018 dat dinh v6i mirc
110,47 pg/m? va sau d6 co su suy giam manh trong ngay 31/05/2018. Ciing theo cac két qua
phan tich cho thay, trong khoang thdi gian nira dau thang 05/2018 mirc ndng d6 PMa s trung
binh 1 gid thudng cao vao cac ngay tir 06/05/2018 dén 15/05/2018, cu thé mic bién thién cia
khu vuc R1 1a tir 32,76-100,01 pg/m?; ctia khu vuc R2 1a tir 9,85-90,45 ug/m? va ctia khu vuc
R3 1a tir 32,76-110,36 ug/m>. Trong khi d6 d6i vai thoi doan nira sau cua thang 05/2018, mirc
ndng d6 PM2.5 cao thuong tap trung vao cac ngay tir 29/05/2018 dén 31/05/2018 véi su phan
bd gia tri nSng dd tai cac khu vuc nhu sau: tir 15,39-118,02 pg/m? tai khu vuc R1, tir 17,98—
120,41 pg/m® tai khu vie R2 va tir 6,16-105,81 pg/m? tai khu vuc R3.

Miat khac, nhédn thdy ring & cac thoi diém tir 04 gio, 18-19 gid va 23 gid cua thoi doan
tir 01/03/2018 dén 15/03/2018 ndng d6 PMy s tai khu vuc nghién ciru ¢6 xu hudng ting cao va
xay ra cao nhat lic 19 gio ngay 08/03/2018 & murc tir 35,0-126,6 pug/m’. Xu hudng nay
thuong xdy ra tai cac huyén Hon Pit, Kién Luong, Giang Thanh, TX. Ha Tién, Tp. Rach Gia
cua khu vuc R3; va huyén Tri Ton cta khu vuc R1. Trong khi d6, ¢ giai doan nira sau tur
16/03/2018 dén 31/03/2018 ndng d6 PM2sc6 xu huéng ting cao vio cac thoi diém sang sém
lac 0 gio, 3 gio, 5 gio, 7 gio va 9 gio; va budi chiéu tbi luc 19 gio, 20 gid va 23 gid. Cac khu
vuc thudng xuyén co su phan bd nong d6 PMas & miic cao 1a cac huyén Hon Pét, Kién
Luong, Giang Thanh, TX. Ha Tién, Tp. Rach Gia (cua khu vuc R3) va huyén Tri Tén (cta
khu vue R1) va mirc ndng dd PMzs trung binh 1 gid cao nhat xay ra vao luc 20 gio ciia ngay
20/03/2018 c6 mirc dao dong tir 78,5-152,1 pg/m>. Hinh 9 va Hinh 10 bén dudi thé hién su
phan bd khong gian ndng dd PMa s (trung binh 1 gid) cao nhat trong thang 03/2018.

Véi truong hop thang 05/2018, ndng d6 PMa s (trung binh 1 gid) cao nhat c6 lai xu huéng
ting cao vao budi sang sém lac 4 gid, budi trua tir 7 gio d&én 11 gid, budi chiéu téi tir 18 gid
dén 19 gio va lac 23 gid trong cac ngay tir 01/05/2018 dén 15/05/2018 (Hinh 11).
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Hinh 9. Sy phan b6 néng do PM,s (trung binh 1 gid) cao nhit cta cac ngdy & giai doan tir
01/03/2018 dén 15/03/2018.
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Hinh 10. Sy phan b6 ndng dd PM,s (trung binh 1 gid) cao nhét ciia cac ngay & giai doan tir
16/03/2018 dén 31/03/2018.
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Hinh 11. Sy phin bb ndng d6 PM,s (trung binh 1 gid) cao nhédt cua cic ngay & giai doan tir
01/05/2018 dén 15/05/2018.
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Ciing tuong ty nhu thang 03/2018, mdt s6 khu vuc thudng xuyén c¢6 su phan bd ndng do
PM> 5 & muc cao 1a tai cac huyén Kién Luong, Giang Thanh, Hon Pét, TX. Ha Tién, Tp. Rach
Gia (thudc khu vuc R3) va cac huyén Tri Tén, Thoai Son (thudc khu vuc R1) véi mirc néng
d6 PMzs5 cuc dai mo phong xay ra vao luc 23 gio cua ngay 14/05/2018 ¢ mic dao dong tur
44,1-131,3 pg/m’. Trong khi d6 & giai doan nira sau tir 16/05/2018 dén 31/05/2018, nong do
PM: 5 (trung binh 1 gio) cao nhét tai ving TGLX ¢6 xu hudng tang cao vao nhing thoi diém
ctia budi sang luc 4 gio dén 5 gio va budi trua tir 10 gio dén 11 gio (Hinh 12). Cac khu vuc
huyén Hon Dat, Kién Luong, Giang Thanh, TX. Ha Tién, Tp. Rach Gi4 (thudc khu vic R3) va
huyén Tri Ton (thudc khu vire R1) tiép tuc 1a noi thudng xuyén c6 sy phan bd ndng d6 PMa s &
mirc cao va mirc ndng dd PMas cuc dai theo gid md phong xay ra vao luc 4 gio sang ngiy
31/05/2018 véi muc dao dong tir 44,5-145,8 ug/m’.
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Hinh 12. Sy phan bd néng d6 PM, s (trung binh 1 gid) cao nhat clia cic ngay ¢ giai doan tir
16/05/2018 dén 31/05/2018.

3.3.2. Xu hudng phan bb nong d6 PM2 s trung binh 24 gio

Két qua wéc tinh tir mé hinh WREF/CMAQ két hop cho thiy rang trong thang 03/2018
ndng d6 PMys trung binh 24 gio tai ving TGLX dao dong tir 40,819-114,564 pg/m’ cao hon
S0 Vvoi cac ngay trong thang 05/2018 voi mure bién thién chi tir 13,345-95,314 pg/m’. Nhin
chung, gid tri nong do PMa;s trung binh 24 gi¢ cia cac ngay trong thang 03 va thang 05 da sO
déu vuot qua giéi han cho phép (GHCP) ctia QCVN 05:2013/BTNMT (ngudng 50 ng/m);
tuy nhién, mirc 6 vuot ngudng clia cac ngay trong thang 03 thuong cao hon han. Trong thang
03, chi c6 07 ngay gém 02/03, 03/03/ 05/03, 13/03, 18/03, 19/03, va 21/03 ma miic nong do
PM, s trung binh 24 gi' dam bao GHCP; trong khi d6 ddi véi thang 05 c6 t6i 12 ngay gom
16/05, 17/05, 18/05, 19/05, 20/05, 21/05, 22/05, 23/05, 26/05, 27/05, 28/05, va 29/05.

Giai doan tir ngay 01/03—12/03/2018, gia tri nong dd PMas trung binh ngay bién dong
phirc tap trong khoang tir 42,903-86,541 pg/m’; tir ngay 13/03/2018 nong do PMas giam
manh dat muc thap nhat 1a 40,810 ug/m®. Tlr ngay 14/03-21/03/2018, ndng do tiép tuc ting
giam khong déu véi mic dao dong tir 42,807—114.564 pg/m’; dang chi ¥ tai ngay 20/03/2018,
gi4 tri ndng d6 trung binh 24 gid 1a cao nhat véi 114,564 pg/m® (vuot 2,29 lan so voi ngudng
quy dinh). Tir ngay 20/03/2018 dén cudi thang 03, gia tri nong do tiép tuc co sy bién thién 15
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rét voi muc dao d(f)ng tor 56,572—95,1’59 pg/m? (vuo:t GHCP tr 1,13-1,91 lén). Hinh 13 va
Hinh 14 bén dudi thé hién sy phan bo khong gian nong do PM» s trung binh 24 gid cla cac
ngay trong thang 03/2018.
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Hinh 13. Sy phan b khéng gian ndng d6 PMys trung binh 24 gid cta cic ngdy & giai doan tir
01/03/2018 dén 15/03/2018.
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Hinh 14. Sy phan b6 khong gian ndng d6 PM, s trung binh 24 gid cta cac ngay & giai doan tir
16/03/2018 dén 31/03/2018.
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Trong khi do, voi truong hop thang 05/2018, mirc ndéng do PMas trung binh 24 gi¢ c6 su
khac biét giita cac ngay trong thang kha rd rét, ndng do thuong cao & nira dau thang (tror ngay
02/05/2018, 03/05/2018, 05/05/2018 va 13/05/2018) va nhimg ngay cudi thang (trr ngay
31/05/2018), nhitng ngay con lai tir 16/05/2018 dén ngay 29/05/2018 hau hét déu co6 mirc nong
do PM>s trung binh 24 gio dat GHCP ctia QCVN 05:2013/BTNMT (ngudng 50 pg/m?).
Riéng vao ngay 30/05/2018, mirc ndng d6 PMa.s trung binh 24 gi¢ dat cao nhét trong thang 1én
t6i 95,31 pg/m?, dd vuot GHCP khoang 1,91 1an. Nhin chung, trong thang 05/2018, ndng do
PM_ s trung binh 24 gi®' & muc cao thudng phan bd tap trung tai khu vic R1 va chil yéu nhét 1a
tai khu vuc R3 ¢ ving TGLX thudc cac huyén ven bién nhu huyén Kién Luong va huyén
Hon Dat (cua tinh Kién Giang).

Chi tiét nhu sau, & giai doan tir ngay 01/05/2018 dén ngay 15/05/2018 muc néng do PMzs
trung binh 24 gi¢ tang giam khong déu voi mire dao dong tir 40,82-86,54 pg/m’; tir sau ngay
15/05/2018 nong d6 c6 xu huéng giam manh v6i mirc nong do thap nhét udc tinh dat dugc 1a
17,63 pg/m® (Hinh 15). Giai doan tir ngay 16/05/2018 dén 29/05/2018, ndng d6 PMys trung
binh 24 gid tai khu vyc nghién ciru ¢6 xu hudng 6n dinh hon véi muc gia tri dao dong tir
16,07-17,46 pg/m’, tuy nhién ké tir ngay 29/05/2018, nong do PM, s bat dau ting manh voéi
murc gia tri dat duoc 12 95,31 ug/m? va sau d6 giam manh trong thoi doan tir ngdy 30/05/2018
dén 31/05/2018 véi muc gia tri néng do thép nhat mé phong dugc 1a 14,66 pg/m* (Hinh 16).
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Hinh 15. Su phan bb khong gian néng do PMy s trung binh 24 gio cua cac ngay ¢ giai doan tu
01/05/2018 dén 15/05/2018.
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Hinh 16. Sy phan bb khong gian ndng d6 PM,s trung binh 24 gid cta cac ngdy & giai doan tir
16/05/2018 dén 31/05/2018.

4. Két luan

Nghién ctru ndy di mé phong va phan tich duoc mic d6 6 nhiém, phan bb theo khong
gian — thoi gian su phan tan ndng d6 PMa s dua trén két qua hé théng mé hinh WRF/CMAQ
cho ving TGLX, cling véi d6 di dua ra duoc nhitg danh gia, nhan dinh vé dién bién sy thay
d6i muc do 6 nhiém PM, s trong sudt thang 03/2018 (dién hinh mua kho) va thang 05/2018
(dién hinh mua mua) tai 03 khu vuc R1, R2 va R3 ciia ving TGLX. Két qua mo phong vai do
tin cdy da duoc danh gia dua trén cac chi s6 thong ké dat mirc t6t véi NSE > 0,70 va NMB,
NME, h¢ sb tuong quan R ciing thoa diéu kién cho phép. Két qua cho thiy, da sb cac ngay
trong thang 03/2018 va thang 05/2018 hau hét déu c6 nong dd PMa s trung binh 24 gid vuot
qua GHCP cua QCVN 05:2013/BTNMT (ngudng 50 pg/m?) va cac khu vuc thudng xuyén c6
murc n6ng dd cao la huyén Hon bit, Kién Luong (thudc khu vuc R3). Bén canh d6, nghién
clru ciing da phan tich chi tiét tong tai lwong céc tién chat phat thai & mirc phét thai cao, gop
phan hinh thanh PM,s tai khu vuc nghién ctru véi cac tién chat dién hinh 1a CO, CHa,
NMVOCs c6 dong gop cao nhat va két qua kiém ké phat thai ciing dwoc phan tich, danh gia cu
thé cho 08 linh vuc/nhém hoat dong phat sinh khac nhau, trong d6 phat sinh chu yéu 1a tir 04
nhoém gdm san xuat cong nghiép (ind), giao thong van tai (tro), sinh hoat dan sinh (res) va dét
chat thai nong nghiép (awb).

Tuy nhién, trong nghién ctru nay van ton tai mot sé han ché nhat dinh c¢6 thé din dén sy
khong chic chin trong két qua dat dugc va tao ra sai s6 cho cac phan tich, danh gia m6 phong
su phan b PM; 5 theo khong gian — thoi gian tai vang TGLX. Diéu nay c6 thé dugc phén tich
nhu sau, thit nhat sy han ché vé dit liéu nong d6 PM 5 thuc do. Trong nam 2018, cac tram quan
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trac tai viung TGLX khong c6 do dac chi tieu PM; s tai cac thang mo phong, do 6 ma bd s licu
thuc do duoc sir dung dé kiém dinh mé hinh 14 tir cic tram quan tric tai Tp. HCM (trong mién
md phong D02). B dir liéu nay duge do dac theo phuong phap thu cong gian doan vao 02 thoi
diém trong ngay luc 7 gio 30 va 15 gid 00 ciia mot s6 ngay trong thang 03/2018 va thang
05/2018. Thir hai, két qua cac bo dit li¢u kiém ké phat thai hién c6 dugc xay dung cho toan bd
pham vi mién tinh D02 c6 d6 phan giai dat dugc chua cao, véi kich thude 6 ludi ciia mién tinh
twong d6i 16n (xap xi 9,5 km x 9,5 km). Thtr ba, bdi vi su han ché vé& ngudn dit liéu dau vao
hién c6, nhat 1a dit liéu ndng d6 PMa s do dac dé phuc vu cho hiéu chinh va kiém dinh mé hinh
nén chua thé mo phong dugc toan dién cac thang cta nam 2018.

Trong tuong lai, nghién ctru s& tiép tuc dwoc phat trién dé phén tich, chimg minh lam rd mdi
twong quan gitra ndng d6 PMas v6i t6 hop cac bién thong sé khi trong va cac bién tai luong
phét thai tién chét gop phan hinh thanh PM,s ¢ ving TGLX. V& co ban, nghién ctu di duoc
thuc hién va hoan thanh véi cac muc tiéu dat ra; két qua dat dugc cling s€ 1a co s& dé phat trién
tiép theo hon nira nhiing (ng dung tir mé hinh WRF/CMAQ Kkét hop, dac biét 1a viéc lugng hoda
chi tiét murc thiét hai nong nghiép do phoi nhiém PM. s trong tuong lai quy doi thanh cac dinh
murc gia tri kinh t&. Tir d6, gop phan xay dung bo dit liéu phuc vu cong tac quan 1y méi truong
khong khi, ciing nhu cac giai phap canh tac nong nghi¢p dat hi¢u qua cho ving TGLX.

Pong gop cia tac gia: Xay dung ¥ tuong nghién ctru, vach ra so do Vlet ban nhap, chinh stra
ban thao: B.T.L., N.H.P.; Xu ly s liéu, chay mo hinh WRF/CMAQ, viét ban thao: N.T.N.C.;
Xt ly GIS, viét ban thao b.T.A.L.

Loi cam on: Nhom tac gia xin bay t6 sy cam on chén thanh t61 Phong Thi nghiém M6 hinh héa
Mai truong thuoc Khoa Méi truong va Tai nguyén, Phong Thi nghiém Trong diém Quéc gia Dicu
khién s6 va K¥ thuat hé thong (DCSELab), Pai hoc Bach Khoa — Pai hoc Qudc Gia Tp. HCM.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong duoc sao chép tir nhimg nghién ciru trude day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Abstract: The Long Xuyen Quadrangle (LXQ) with an area of only 12.5% contributes about
50% of rice production, and 90% of export rice production in the Mekong Delta Region
(MDR). However, in the current context of air pollution, especially the increase in pollution of
fine particulate matter (PM2 ) has been affecting agricultural production in the region. With the
target of assessing the spatial-temporal variation of PM s pollution for the dry season (March
2018) and the rainy season (May 2018), the study applied emission inventory data sets and a
model system coupled WRF (Weather Research and Forecast)/ CMAQ (Community Multiscale
Air Quality Modeling System) for PMs simulation. The outcomes presented that the 24-hour
average PM: 5 concentration in the dry season is much higher than in the rainy season and most
of them exceed the prescribed threshold, averaging from 40.82 to 114.56 pg/m’ with merely
from 13.35 to 95.31 pg/m’. The maximum concentration levels during the day commonly
occurred in coastal districts such as Hon Dat and Kien Luong in Kien Giang province. This
study, which has been considered preliminary results, has demonstrated the influence of
different meteorological conditions and the three main precursor emissions NOy, black carbon
BC and NMVOC:s that contribute significantly to the formation of PMsin the LXQ; at the
same time, the research methodology framework is also the basis for extending the simulation
time and scale, aiming to quantify in detail the agricultural damage caused by PM> s exposure.

Keywords: PM> s pollution; Precursor emissions; TGLX; WRF/CMAQ.
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Toém tat Séng Cau la con song quan trong cung cap tong luong nude hang nam khoang
4,5 ty m® va dong vai tro huyet mach giao théng duong thuy hd trg gin két kinh té — van
hoa giira cac dia phuong. S6 liéu quan trac cho thdy, chit luong nudc song Cau trén dja
ban tinh Thai Nguyén dang bi 6 nhlem boi cac hoat dong sinh hoat, san xuét tai lang nghe
va khu cong nghlep Cin cir cac ngudn s liéu quan tric nudc mit thu duogc tai 24 diém
quan tric chat luong nudc mit va Huong dan k¥ thuat tinh toan chi sé chét lwong nudc
dugc ban hanh tai Quyet dinh s 1460/QD—TCMT cua Tong cuc Moi truong, nghién ctiru
d3 thuc hién tinh toan chi sb chit luong nudc song Cau trén dia ban tinh Thai Nguyén. Bai
b4o lwa chon d4nh gi4 trong hai miia mua va mua kho cia cic nam 2019 va 2020. Két qua
tinh toan 11 thong sé twong Gng v&i ba nhom cho thiy vao mua khé nim 2019-2020, chi
s6 chit lwong nuée (WQI) dao dong tir 28-97; trong khi do, két qua chi sé vao mua mua
dao dong tir 28—100 trong hai nam nghién ctru. Nhin chung, chét lugng nudc séng Cau
trén dia ban tinh da c6 su suy giam trong giai doan tir naim 2019 dén nam 2020. Vao mua
khé nam 2020, sd luong diém quan tric dat chat lugng nudc rat tot va tot giam con 9/24
diém va 4/24 diém tuong tng; va muc chit luong trung binh ting tir 3/24 1én 9/24 diém so
v6i 2019. Bén muia mua, mic du s6 diém quan tric ghi nhan chat luong nudc rat tot ting
tr 9/24 diém nam 2019 1én 11/24 diém nam 2020; tuy nhién chét lugng nudc dat muc
trung binh ting tir 4/24 diém nim 2019 1én 7/24 diém nam 2020.

Tir khoa: Song Cau; Chi s6 chét lugng nudc; Tinh Thai Nguyén.

1. Mé diu

Thai Nguyén 1a tinh ndm & luu vuc song Cau c¢6 mang ludi song, sudi twong doi day,
mat d6 séng sudi binh quéan 1,2 km/m?. Ngudn nudc mit dong vai tro quan trong trong phat
trién kinh té—xa hoi cta tinh Thai Nguyén. Tuy nhién, do anh huéng cua cac hién tuong li
lut, x6i mon dét va céac nguén thai tir hoat dong d6 thi, cong nghi€p, ndong nghi¢p, chan nuodi
trén dia ban tinh, dan dén chét lugng nude mat 6 dau higu 6 nhidm [1]. Phan 16n nudc thai
sinh hoat chua dugc thu gom, xur ly trude khi thai ra song, suéi chua c6 bién phap kiém
soat viéc d6 thai chat thai rin xay dung; va cac co s san xut nho 1¢ xen k& trong khu dan
cu gy 0 nhidm méi trudng. Tinh con tiém an nhidu nguy co 6 nhidm méi trudng tir cc bii
thai, hd chira bun thai, bun thai tir cac hé thong xtr Iy nudc thai tdp trung, xi luyén kim,
nhiét dién [2].

Trén thé gidi, c6 rt nhiéu nghién ctru da ing dung chi sé6 WQI dé xac dinh hién trang
chat luong nude tai cac khu vuc khac nhau, trong d6 phai ké dén nghién ctru danh gia chat
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lwong nudc khu vuc hd Balikhlou (Iran) [3], sudi Qalyasan & thanh phd Sulaimani (Iric)
[4], Iuu vuc song Kelani (Sri Lanka) [5], luu vuc song Meenachil va Pamba (Nam An Do)
[6], song Otamiri va Oramiriukwa (Nigeria) [7], luu vuc song Mackenzie (Canada) [8]. Tai
Viét Nam, cic nghién ctru gdm c6 phan ving chét lugng nudc cac song trén dia ban tinh
Thai Nguyén [1], danh gia chat lugng nudc tai huyén Gia Lam (Ha Noi) [9], chat lugng
nude luu vue song Dong Nai [10], chat lugng nudc séng Ray [11] va nude mit khu cong
nghiép Phudc Dong (Tay Ninh) [12] ciing déu tmg dung chi s6 WQI dé danh gi4 hién trang
chit lugng nude khu vuc.

Dé c6 cai nhin tong quat vé chéat luong nudec mat song Cau trén pham vi tinh Thai
Nguyén, nghién ciru thuc hién dédnh gia dién bién chét lugng nude trong hai mia mua va
kho ctia ndm quan tric gﬁn nhat 1a 2019 va 2020. Nghién ctru dugc thye hién vdi cac muc
tiéu: (i) thu thap s6 lidu quan tric va danh gia mot s6 thong s6 chat lugng nude mat; (ii) tinh
toan va phan tich chi s chat luong nudc.

2. Phuwong phap nghién ciru

2.1. Phwong phap tinh todan

Co s& khoa hoc dé dénh gia chat lugng nude can cir theo huéng dan ki thuat tinh toan
chi s6 chit lugng nude Viét Nam theo Quyét dinh s6 1460/QD—-TCMT ngay 12 thang 11
nam 2019 cia Tong cuc truong Tong cuc Moi truong [13]. Két qua dénh gia chét lugng
nuée duoc trinh bay dudi dang biéu do va do thi.

* Phuong phép xéac dinh chi s6 chat lugng nudc (WQI):

Theo d0, cong thic tinh toan chat lvong nuéc quy dinh nhu sau:

WQIHJ " ( WQIIH] v 12
WQI, % (H o I:[ % { %EWQIW x ITZI:WQIV (D)

100 100 100
Trong d6 WQI 1a chi s chat lugng nuée; WQIL, WQIi, WQIm, WQIv, WQly 1a két
qua tinh toan d6i voi thong so nhém L 1L, I, IV, V tuong tng.
Trong truong hop khong c6 so liéu cia nhom V thi cong thirc tinh toan nhu sau:

wal, [HWQIHJ ) [[‘IIWQIHIJ

100 100 100

WQI =

1
WQI = XEZWQI” )
S liéu dé tinh toan yéu cau tdi thiéu ba trén nim nhom thong sd, trong d6 nhom IV 1a
bat budc vdi it nhat ba thong s6 dugc tinh toan.
* Phuong phéap xac dinh chi so chat lugng nudc cta cac thong so thanh phan (WQI SI):
Cong thuc tinh toan WQI thong s6 doi véi nhom I, 111, IV va V nhu sau:

_ 99
WQI, _BP——BIP(BP”I -C,)+d., )

Trong do6 WQI s; 1a chi s6 chat luong nude cua thong s0; BP; 1a ndng do gio1 han dudi
clia gia tri thong sd quan tric; BPi 1a ndng d6 gidi han trén cia gia tri thong sb quan tric;
qi 1a gia tri WQI ¢ muc i da cho trong bang twong Umg vdi gia tri BP;; gi+1 1a gia tri WQI ¢
mirc i+1 cho trong bang twong tng véi gia tri BPix; Cp 12 gia tri ciia thong sd quan tric
duoc dua vao tinh toan.

Két qua tinh toan chét luong nude duoc danh gia theo thang diém va mau sic quy dinh
tuong rng nhu sau:

Bang 1. X&p hang chi s6 chét lugng nudce [13].

Piém Xép hang danh gia Mau sic
91-100 Rat t6t Xanh nuéc bién
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Piém Xép hang danh gia Mau sic
76-90 Tét Xanh 14 ciy
51-75 Trung binh Van,
26-50 Kém

10-25 O nhiém ning

<10 O nhim rét ning

2.2. Khu vue nghién cieu va so liéu tinh todn

77

Mua mua trén luu vue séng Cau duge xac dinh tir thang 5 dén thang 10; va mua kho tur
thang 11 dén thang 4 nam sau [14]. Theo Tdéng cuc Méi truong, co téng cong 24 diém quan
trdc nuéc mit trén dia ban tinh Thai Nguyén bao gom Hoa Binh, Son Cdm, Hoang Vin
Thu, Ciu Gia Bay, bBap Thac Huong, Cau Tra Vuon, Cau May, Tan Phu, Phu Cuong, Cau
Huy Ngac, H6 Nui Cdc, Nam H6 Naii Coe, Cau Binh Son, Mo Che, Cau Bén Dam, Cau Da
Phuc, Kim Son, Phan M&, Giang Tién, Chiia Hang, Tan Long, Cau Loang, Cau Béng Tbi
va Sudi Cam Gia [15]. Thoi gian lwa chon danh gia 1a mua kho va mua mua cia cic nim

2019 va 2020.
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S6 liéu phuc vu tinh toan chi s6 chat lugng nude duoc chia theo cac nhom thong )
nhu sau: Nhém I: théng s6 pH; Nhom III: thong sd As, Cd, Pb, Hg; Nhom IV: thong sd
DO, BODs, COD, N-NH4", N-NO3;~, N-NO>.

Sau d6, nghién ctru da tién hanh xir 1y s6 liéu va tinh toan gia tri trung binh tai ting
diém quan tric theo hai mua kho va mua ctia cic nim nghién ctru va trinh bay & cac Bang 2

deén 5.
Bing 2. Két qua quan tric trung binh muia mwa nim 2019.

Diém  Nhigt dp pH DO COD BOD: N-NH;7 N-NO; N-NO, Pb Cd As Hg
quan trac (W) (mg/L) (mg/l) (mgl) (mgl) (mglL) (mglL) (mgL) (@mgl) (@mgl) (mg/l)
Hoa Binh 27,8 7,5 5,3 10,7 4,0 0,1 0,8 0,01 0,007 0,002
Son Cém 276 15 43 8,3 4,0 0,1 1,0 0,01 0,003 0,002
Hoang 27,6 7,1 4,6 22,7 8,7 0,1 1,0 0,02 0,005 0,002 0,005 0,0003
Vin Thuy
Céu Gia 25,7 7,6 5,9 9,0 4,3 0,2 1,2 0,04 0,002 0,002 0,005 0,0004
Bay
Pap Thac 265 72 6,1 16,3 6,3 0,2 0,5 0,02 0,002 0,002
Hp(”)ng
Cau Tra 28,6 7,3 5,7 243 8,7 0,1 0,9 0,05 0,009 0,002
Vuon
Cau May 28,6 7,1 5,5 10,3 3,7 0,1 0,9 0,04 0,005 0,002
Téan Phu 29.4 6,9 5,6 14,7 6,3 0,1 1,2 0,05 0,004 0,002
Phu 265 69 44 7,0 3,0 0,1 0,9 0,06 0,003 0,002
Cl:r(‘)ng
Cau Huy 29,5 7,0 6,0 7,7 33 0,2 1,4 0,04 0,003 0,002
Ngac
H6 Nui 29,6 7,2 5,4 16,3 7,0 0,1 0,7 0,02 0,004 0,002
Coc
Nam Hd 276 66 55 8,3 3,7 0,1 0,8 0,01 0,003 0,002
Nii Cée
Ciu Binh 285 66 6,4 21,7 8,7 0,2 0,9 0,02 0,003 0,002
Son
Mo Che 286 6,6 6,7 6,3 2,0 0,1 1,1 0,04 0,003 0002 0,005  0,0002
Cau Bén 29.4 6,9 5,7 10,0 4,0 0,2 1,4 0,03 0,004 0,002
bam
CiuDa 303 7,0 6,3 15,7 6,3 0,5 1,9 0,16 0,006 0,002 0,007
Phuc
Kim Son 279 75 6,3 7,0 2,3 0,1 0,8 0,01 0,004 0,002
Phan Me 26,7 7,2 6,0 11,0 3,7 0,1 1,3 0,07 0,007 0,002
Giang 26,6 6,3 5,5 16,3 7,3 0,1 1,2 0,05 0,006 0,002
Tién
Chua 27,7 7,1 5,5 17,3 7,3 0,1 1,5 0,15 0,005 0,002
Hang
Tan Long 266 68 34 25,7 9,7 03 0,9 0,08 0,004 0,002
Cau 26,3 6,8 3,6 323 13,3 3,5 0,2 0,08 0,012 0,002
Loang
Cau Bong 273 69 1,2 146,7 91,3 26,0 0,2 0,02 0,003 0,002
Toi
Subi Cam 30,7 72 4,1 24,7 8,7 0,1 1,6 0,15 0,080 0,002
Gia

Bang 3. Két qua quan tric trung binh mua kho nim 2019.

Piém quan  Nhiét dd pn PO COD  BODs N-NHif N-NO; N-NO;y  Pb cd As Hg

trac (49 (mg/L)  (mg/L) (mglL) (mgL) (mg/L) (mg/L) (mg/L) (mgl) (mglL) (mg/L)
Hoa Binh 250 7,5 55 73 3,0 0,1 0,7 0,01 0,002 0,002
Son Cim 256 74 60 7,0 2.3 0,1 0,7 0,02 0,003 0,002
Hoang Van 252 7,1 50 8,3 33 0,2 0,8 0,03 0,002 0,002 0,005  0,0003
Thu
Ciu Gia 256 75 59 7,0 2.3 0,2 1,0 0,03 0,003 0,002 0,005  0,0003
Bay
Dap Thac 254 72 66 7,0 3,0 0,4 0,8 0,03 0,002 0,002

Huéng
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Piém quan Nhiét do H DO COD BODs N-NH;* N-NO;~ N-NO;- Pb Cd As Hg
trac C) p (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Cau Tra 27,0 7,1 6,0 6,7 2,3 0,2 0,8 0,06 0,008 0,002
Vuon
Céau May 25,5 7,1 6,1 7,3 3,0 0,2 1,1 0,06 0,002 0,002
Téan Phu 26,0 75 62 10,0 5,0 0,3 0,9 0,07 0,003 0,002
Phu Cuong 254 7,1 59 7,3 3,0 0,1 1,3 0,14 0,002 0,002
Céu Huy 25,6 7,3 6,0 6,3 2,7 0,2 1,4 0,08 0,002 0,002
Ngac
Hb Nui Cée 25,5 7,2 6,4 6,7 3,0 0,1 0,7 0,01 0,002 0,002
Nam Hb 24,1 7,2 6,6 6,0 2,0 0,1 0,8 0,01 0,002 0,002
Nui Cée
Céu Binh 232 7,3 6,1 6,7 3,0 0,1 0,7 0,03 0,003 0,002
Son
Mo Che 234 7,1 5,8 8,7 4,0 0,1 0,4 0,01 0,002 0,002 0,005 0,0002
Céu Bén 24,0 7,2 5,6 11,0 5,7 0,2 1,2 0,04 0,006 0,002
Pim
Céu Pa 25,8 7,2 5,1 10,3 43 0,4 0,8 0,25 0,007 0,002
Phuc
Kim Son 24.5 7,4 6,4 10,7 3,7 0,1 0,7 0,01 0,002 0,002
Phén M& 25,0 7,0 5,4 7,3 2,7 0,1 1,3 0,05 0,002 0,002
Giang Tién 249 7,2 6,0 10,0 33 0,1 1,5 0,12 0,010 0,002
Chua Hang 247 7,0 5,1 11,0 6,0 1,0 1,7 0,49 0,002 0,002
Tan Long 247 7,3 4,8 14,7 6,7 0,2 1,3 0,09 0,003 0,002 0,005
Ciu Loang 234 7,1 2,7 233 11,0 8,9 0,4 0,07 0,019 0,002 0,022 0,001
C?}u Bong 25,5 7,4 1,7 147,7 97,3 29,7 0,4 0,06 0,002 0,002
Toi
Sudi Cam 27,6 7,3 4,5 12,3 4,7 0,7 1,2 0,12 0,075 0,002
Gia
Bang 4. Két qua quan tric trung binh mta mua nim 2020.
Diém quan  Nhigt dp H DO COD BODs N-NH;* N-NO;- N-NO;,- Pb Cd As Hg
trac (°O) p (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Hoa Binh 29,1 7,6 5,3 9,3 43 0,1 0,7 0,05 0,01 0,002 0,003
Son Cim 28,9 7,5 5,5 6,3 2,3 0,2 1,1 0,02 0,004 0,002 0,002
Hoang Van 29,4 7,2 5,1 8,0 3,0 0,2 1,1 0,05 0,003 0,002 0,004 0,002
Thu
Céu Gia 29,3 7,2 5,0 6,0 2,0 0,2 1,1 0,02 0,004 0,002 0,003 0,002
Bay
Dap Thac 29,2 7,6 5,7 7,7 4,0 0,4 1,2 0,04 0,005 0,002 0,002
Huéng
Céu Tra 30,2 7,4 5,4 8,0 33 0,4 1,3 0,06 0,018 0,002 0,002
Vuon
Céau May 30,0 7,3 5,1 7,3 2,7 0,2 1,4 0,11 0,004 0,002 0,002
Téan Phu 30,4 7,2 4,7 8,7 3,3 0,2 1,1 0,11 0,005 0,002 0,002
Pha Cuong 28,8 7,5 53 14,7 6,7 0,2 1,4 0,05 0,005 0,002 0,002
Céu Huy 28,6 7,2 5,2 9,0 4,7 0,2 0,7 0,03 0,002 0,002 0,002
Ngac
Ho Nui 30,7 7,5 5,9 7,0 3,0 0,2 0,6 0,02 0,002 0,002 0,002
Coc
Nam Hb 28,6 7,2 5,2 9,0 4,7 0,2 0,7 0,03 0,002 0,002 0,002
Nii Coe
Céu Binh 293 7,1 5,3 6,3 2,3 0,2 1,2 0,03 0,002 0,002 0,002
Son
Mo Che 29,6 6,9 5,0 6,0 2,0 0,1 1,2 0,03 0,002 0,002 0,004 0,003
Céu Bén 29,8 7,0 5,3 6,3 2,3 0,2 1,4 0,04 0,003 0,002 0,002
Pim
Céu Pa 29,7 7,0 4,3 13,0 6,3 1,6 1,5 0,29 0,008 0,002 0,002
Phuc
Kim Son 27,8 7,3 5,1 10,0 5,0 0,1 1,1 0,02 0,007 0,002 0,002
Phén M2 29,8 7,4 5,1 6,0 2,0 0,1 1,3 0,04 0,003 0,002 0,002
Giang Tién 28,5 7,4 5,0 6,0 2,0 0,1 1,5 0,05 0,003 0,002 0,002
Chua Hang 29,3 6,8 4,6 14,0 5,3 0,2 2,2 0,16 0,005 0,002 0,002
Tan Long 28,8 7,0 32 7,7 3,0 0,1 1,6 0,15 0,004 0,002 0,002
Céu Loang 28,3 7,5 3,1 10,7 5,0 5,2 0,4 0,11 0,010 0,002 0,002
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Piém quan  Nhiét dd DO COD BODs N-NH;* N-NO;= N-NO; Pb Cd As Hg

i triic (°O) pH (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Cau Bong 29,1 7,5 2,5 74,7 41,3 13,2 0,8 0,09 0,027 0,002 0,002
Toi
Subi Cam 30,9 7,5 4,6 23,0 12,0 0,6 1,3 0,11 0,087 0,002 0,002
Gia

Bang 5. Két qua quan tric trung binh mua khé nam 2020.
Piém quan  Nhiét dd DO COD BODs N-NH,/ N-NO; N-NO; Pb cd As Hg
tric o "M mgl) mg) mgl)  mgl)  mgl)  mgl)  mgl) (mgl) (mgl) (mgL)

Hoa Binh 22,6 7,5 6,1 9,4 3,4 0,1 0,9 0,01 0,002 0,002
Son Cim 22,1 7,5 6,6 8,9 3,6 0,1 1,1 0,02 0,002 0,002
Hoang Van 22,1 7,7 6,0 10,4 4,4 0,2 1,1 0,05 0,002 0,002 0,003 0,0002
Thu
Céu Gia 223 7,6 6,0 8,4 33 0,2 1,0 0,02 0,002 0,002 0,002 0,001
Bay
bap Thac 222 7,5 6,1 8,4 3,8 0,4 1,0 0,05 0,003 0,002
Huéng
Céu Tra 23,0 7,5 6,2 7,2 3,0 0,3 1,3 0,08 0,009 0,002
Vuodn
Chu May 22,8 7,1 6,3 13,5 7,6 0,2 1,4 0,06 0,003 0,002
Tan Pha 22,9 7,1 6,3 10,6 5,1 0,7 1,6 0,16 0,004 0,002
Pht Cudng 21,4 7,2 5,8 6,2 2,4 0,3 1,4 0,11 0,002 0,002
Ciu Huy 21,9 7,0 5,7 7,6 3,0 0,4 1,3 0,11 0,002 0,002 0,003 0,0002
Ngac
Hb Nui 23,7 7,1 6,0 6,0 2,0 0,1 0,8 0,01 0,003 0,002
Cbe
Nam Hb 23,1 7,1 6,0 6,1 2,4 0,1 0,7 0,01 0,002 0,002
Nai Coe
Céu Binh 23,1 7,2 6,3 10,1 4,5 0,2 1,1 0,04 0,002 0,002
Son
Mo Che 233 7,2 6,1 7,8 3,0 0,2 1,4 0,04 0,002 0,002 0,003 0,0002
Ciu Bén 233 7,1 6,4 9,2 4,1 0,2 1,9 0,05 0,002 0,002
Pim
Céu Pa 234 7,2 5,8 6,8 2,6 1,4 1,7 0,14 0,005 0,002
Phuc
Kim Son 223 7,3 5,6 10,5 4,1 0,1 1,1 0,01 0,002 0,002
Phén M& 22,7 7,3 6,0 11,0 4,0 0,1 1,7 0,06 0,003 0,002
Giang Tién 21,9 7,4 6,2 7,6 2,6 0,1 1,5 0,04 0,002 0,002
Chua Hang 21,7 7,4 5,9 11,2 4,1 0,6 2,1 0,27 0,002 0,002
Tan Long 21,8 7,7 5,2 44,2 26,2 0,2 1,4 0,11 0,004 0,002
Céu Loang 22,7 7,4 43 10,5 4,5 11,5 0,3 0,04 0,005 0,002
Céu Bong 22,5 7,3 3,1 94,8 56,3 25,6 0,1 0,02 0,006 0,002
Téi
Subi Cam 243 7,5 5,4 13,2 5,7 0,3 1,8 0,10 0,059 0,002
Gia

Két qua tinh toan cho thdy, mua kho nim 2019 c¢6 ham luong COD, BODs, N-NO,"

giam lan lugt 1,06; 1,13 va 1,14 1an so v6i nam 2020. Con lai, chi s6 Pb nam 2019 giam 1,4
lan va As giam 2,67 1an so v6i mua kho nam 2020. Trong khi dé, DO ting 1,05 lan; N—
NOs;~ va Hg déu tang 1,33 lan. Dén mua mua, chi s6 N-NO; ™ quan tric cho thiy ting 1,16
1an so v6i mua mua nim 2020; Pb tang 1,13 lan va Hg ting 6,6 lan; gia tri Cd khong cé sy
thay doi 16m. Nguoc lai, ham lugng DO, N-NH4" vaN-NO; ™ giam tuwong tng 1,06; 1,37 va
1,43 lan. Riéng ndng do COD va BODs déu giam 1,7 1an va As giam t6i 3 1an so véi nim
2020.
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3. Panh gia chit lrong nwée sdng Ciu trén dia ban tinh Thai Nguyén

81

Duya trén phuong phép xac dinh chi s6 WQI cua cac thong sé thanh phan, két qua chit
lugng nudc vao mua mua va mua khod cac nam 2019 va 2020 dugc trinh bay tai cac Bang 6

dén Bang 9.
Bang 6. Két qué chét lvong nudce cia cic théng sé vao mia mua nim 2019.
Piém quan pH DO COD BODs N-NH;* N-NO;~ N-NOy Pb Cd As Hg
triic (mgl) (mgl) (mgl) (mglL) (mglL) (mgL) (@mgL) (mgL) (mgL) (mgL)
Hoa Binh 100 68 97 100 100 100 100 100 100
Son Cim 100 56 100 100 100 100 100 100 100
Hoang Van 100 59 62 68 100 100 100 100 100 100 100
Thu
Céu Gia Bay 100 73 100 96 100 100 100 100 100 100 100
Dap Thac 100 78 73 74 100 100 100 100 100
Huéng
Cau Tra Vuon 100 74 59 68 100 100 100 100 100
Céu May 100 72 98 100 100 100 100 100 100
Téan Phu 100 74 76 74 100 100 10 100 100
Phi Cuong 100 56 100 100 100 100 10 100 100
Céu Huy 100 84 100 100 100 100 100 100 100
Ngac
Hd Niii Coe 100 72 73 72 100 100 100 100 100
Nam Hb Nui 100 71 100 100 100 100 100 100 100
Cbc
Cau Binh Son 100 91 64 68 100 100 100 100 100
Mo Che 100 99 100 100 100 100 100 100 100 100 100
Ciu Bén Pam 100 76 100 100 100 100 100 100 100
Céiu Pa Phuc 100 96 74 74 56 100 10 100 100 100
Kim Son 100 87 100 100 100 100 100 100 100
Phén M& 100 77 95 100 100 100 10 100 100
Giang Tién 100 69 73 71 100 100 100 100 100
Chua Hang 100 71 71 71 100 100 10 100 100
Tan Long 100 44 57 65 75 100 10 100 100
Céu Loang 100 46 47 55 16 100 10 100 100
Céu Boéng Téi 100 10 11 10 10 100 100 100 100
Sudi Cam Gia 100 55 59 68 100 100 10 24 100
Bing 7. Két qua chét lugng nudc cia cic théng sb vao mila khd nam 2019,
Piém quan pH DO COD BODs N-NH;* N-NO;» N-NO; Pb Cd As Hg
tric (mg/l) (mgl) (@mgl) @mgl) @mgl) (@mgl) (@mgl) (mgL) (mgL) (mgL)
Hoa Binh 100 67 100 100 100 100 100 100 100
Son Cim 100 75 100 100 100 100 100 100 100
Hoang Van 100 61 100 100 100 100 100 100 100 100 100
Thu
Céu Gia Bay 100 73 100 100 100 100 100 100 100 100 100
bap Thac 100 86 100 100 67 100 100 100 100
Huéng
Chu Tra Vuon 100 77 100 100 100 100 10 100 100
Céu May 100 77 100 100 100 100 10 100 100
Tan Phu 100 80 100 88 100 100 10 100 100
Phu Cudng 100 72 100 100 100 100 10 100 100
Ciu Huy Ngac 100 75 100 100 100 100 10 100 100
H Nui Cde 100 82 100 100 100 100 100 100 100
Nam Hd Nui 100 84 100 100 100 100 100 100 100
Cée
Céu Binh Son 100 73 100 100 100 100 100 100 100
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Piém quan pH DO COD BODs N-NH;* N-NO;= N-NO; Pb Cd As Hg
tric (mg/l) (mgl) (@mgl) @mgl) @mgl) (@mgl) (@mgl) (mgL) (mgL) (mgL)
Mo Che 100 68 100 100 100 100 100 100 100 100 100
CiuBén Pim 100 67 95 79 100 100 100 100 100
Céu Da Phiic 100 63 98 96 65 100 10 100 100
Kim Son 100 81 97 100 100 100 100 100 100
Phén M2 100 66 100 100 100 100 10 100 100
Giang Tién 100 73 100 100 100 100 10 100 100
Chua Hang 100 62 95 75 25 100 10 100 100
Tan Long 100 58 69 73 100 100 10 100 100 100
Céu Loang 100 35 61 61 10 100 10 100 100 73 75
ChuBong Téi 100 26 10 10 10 100 10 100 100
Sudi Cam Gi 100 57 88 92 39 100 10 24 100
Bing 8. Két qua chét luong nudce cia cac théng sé vao mila mua nim 2020.
DPiém quan DO COD BODs N-NH;* N-NO;~ N-NO;- Pb Cd As Hg
triic pH (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Hoa Binh 100 70 100 96 100 100 100 100 100 100
Son Cim 100 72 100 100 100 100 100 100 100 100
Hoang Van 100 68 100 100 100 100 100 100 100 100 25
Thu
Céu Gia Bay 100 67 100 100 100 100 100 100 100 100 25
Pap Thac 100 75 100 100 70 100 100 100 100 100
Huéng
Céu Tra Vuon 100 73 100 100 66 100 10 100 100 100
Céau May 100 68 100 100 100 100 10 100 100 100
Téan Phu 100 63 100 100 100 100 10 100 100 100
Pha Cuong 100 70 77 73 100 100 100 100 100 100
Céu Huy 100 69 100 92 100 100 100 100 100 100
Ngac
Hd Niii Coe 100 84 100 100 100 100 100 100 100 100
Nam Hb Nui 100 69 100 92 100 100 100 100 100 100
Cée
Cau Binh Son 100 70 100 100 100 100 100 100 100 100
Mo Che 100 67 100 100 100 100 100 100 100 100 23
CiuBén Pim 100 71 100 100 100 100 100 100 100 100
Céu Pa Phiic 100 57 85 74 22 100 10 100 100 100
Kim Son 100 66 100 88 100 100 100 100 100 100
Phén M& 100 68 100 100 100 100 100 100 100 100
Giang Tién 100 65 100 100 100 100 100 100 100 100
Chua Hang 100 61 80 83 100 73 10 100 100 100
Téan Long 100 44 100 100 100 100 10 100 100 100
Céu Loang 100 42 97 88 10 100 10 100 100 100
CauBoéng T6i 100 35 21 15 10 100 10 67 100 100
Sudi Cam Gia 100 62 62 58 0 100 10 24 100 100
Bang 9. Két quéa chét lvong nudce cua cac théng sb vao mua kho nam 2020.
Piém quan DO COD BODs N-NH;* N-NO;~ N-NO;- Pb Cd As Hg
tric pH (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Hoa Binh 100 71 100 100 100 100 100 100 100
Son Cim 100 78 100 100 100 100 100 100 100
Hoang Van 100 69 98 95 100 100 100 100 100 100 100
Thuy
Céu Gia Bay 100 70 100 100 100 100 100 100 100 100 75
bap Thac 100 71 100 100 66 100 10 100 100
Huéng
Cu Tra 100 73 100 100 75 100 10 100 100
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Piém quan - DO COD BODs N-NH;* N-NO;~ N-NO; Pb Cd As Hg
tric P (mg/L) (mgh) (mgh) (mgl) (mg/lL) (mgL) (@mgl) (@mgl) (mgl) (mg/L)
Vuon
Céu May 100 74 83 71 100 100 10 100 100
Téan Pha 100 74 97 87 41 100 10 100 100
Phu Cuong 100 66 100 100 75 100 10 100 100
Céu Huy 100 65 100 100 67 100 10 100 100 100 100
Ngac
Hb Nui Cde 100 72 100 100 100 100 100 100 100
Nam Hb Nui 100 70 100 100 100 100 100 100 100
Cée
Céu Binh Son 100 74 100 94 100 100 100 100 100
Mo Che 100 72 100 100 100 100 100 100 100 100 100
Céu Bén PAm 100 77 100 99 100 100 10 100 100
Céu Pa Phuc 100 69 100 100 23 100 10 100 100
Kim Son 100 65 97 99 100 100 100 100 100
Phén M& 100 70 95 100 100 100 10 100 100
Giang Tién 100 71 100 100 100 100 100 100 100
Chua Hang 100 67 94 99 50 74 10 100 100
Tan Long 100 60 32 56 100 100 10 100 100
Céu Loang 100 51 97 93 10 100 100 100 100
CauBong Té6i 100 38 18 10 10 100 100 100 100
Sudi Cam Gia 100 65 84 79 75 100 10 25 100

Tiép theo d6, cin cir cong thirc tinh toan chi sd chit lwong nude trong truong hop
khong c6 s6 liéu ctia nhom thong sé V theo hudng din k¥ thuat tinh toan chi s chét luong
nudc ban hanh tai Quyét dinh sb 1460/QDb-TCMT, két qué cho théy, chi s chat luong
nude vao mua mua dao dong tir 28—100 trong hai nam 2019 va 2020; trong khi dé, chi sd
vao mua khé dao dong tir 28-97.

Bang 10. Két qua chi s WQI tai cac vi tri quan tric.

Piém quan triic Mua mua 2019 Mua kh6 2019 Mua mua 2020 Miuia khé 2020
Hoa Binh 94 94 94 95
Son Cdm 93 96 95 96
Hoang Van Thu 81 94 67 94
Céu Gia Bay 95 95 67 88
Pap Thac Hubng 88 92 91 74
Céu Tra Vuon 84 81 75 76
Ciu May 95 81 80 73
Tan Phu 72 80 79 68
Phu Cudng 78 80 87 75
Céu Huy Ngac 97 81 93 74
H Nui Cée 86 97 97 95
Nam Ho Nui Cée 95 97 93 95
Céu Binh Son 87 95 95 95
Mo Che 100 95 66 95
Ciu Bén Pim 96 90 95 81
Céu Pa Phuc 68 72 58 67
Kim Son 98 9 92 94
Phin M& 80 79 95 79
Giang Tién 86 80 94 95
Chua Hang 71 61 68 66
Téan Long 58 68 76 60
Ciu Loang 45 40 58 75
Céu Bong Tbi 40 28 28 46
Sudi Cam Gia 32 32 30 34
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Khi so sanh chit lugng nude song Cau vao mia mua trén dia ban tinh Thai Nguyén,
két qua cho thiy, c6 9/24 va 8/24 diém quan tric ghi nhan chit lugng nudc rat tot va tot vao
nam 2019, va twong ty nam 2020 cé 11/24 va 4/24 diém dat chat luong nudc rat tot va tot
tuong ung. Trong khi dé, chit lwong nudc dat mic trung binh c6 xu hudng ting tir 4/24
diém vao nam 2019 1én 7/24 diém vao nam 2020, mic du c6 su giam nhe tr 3 diém quan
tric dat chat luong kém vao nim 2019 xudng con 2/24 diém trong nam 2020. Cu thé, cac
diém Hoang Vian Thy, Cau Gia Bay, Cau Tra Vuon, M6 Ché chit luong nude tir rat tot/tdt
giam xudng chi sb trung binh vao muiia mwa niam 2020. Vo mua khoé trong giai doan 2019—
2020, két qua danh gia chit luong nudc chi ra rang sb luong diém quan trac dat chét lugng
nude rat tot (10/24 diém), tot (8/24 diém) nam 2019 c6 xu hudng giam di trong ndm 2020
con lai 9/24 va 4/24 diém tuong tng. Trong khi d6, sb diém ghi nhan chit luong trung binh
lai tang 1én tir 3/24 diém (2019) 1én 9/24 diém vao ndm 2020. Mot s6 diém tai Dap Thac
Huong, Cau My, Tan Phu, Phu Cudng va Cau Huy Ngac chat lugng nude da giam tir tot
xuodng con trung binh trong nam 2020. Tuong ty mua mua, diém ghi nhan chét luong nudce
kém giam tai mot diém quan tric (Cau Loang) va con ghi nhan tai hai diém 1a Ciu Béng
Téi va Sudi Tam Gia vao mua khd nam 2020. Nhin chung, chit lvong nudc vao mua kho
va mua mua cua ndm 2020 c6 xu hudng gidm so véi ndm 2019.

Két qua chat lwong nwéc muia mwa nam 2019 va 2020
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Hinh 2. Két qua chit lugng nuéc mia mua nim 2019 va 2020 (gii han trén dudi cua mirc do rat
tdt mau xanh nuge bién, gi61 han trén dudi cia mic do kém mau da cam).
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Hinh 3. Két qua chit lwong nudc mua khd ndm 2019 va 2020 (gi6i han trén dudi cia mirc do rit
6t mau xanh nudéc bién, gi61 han trén dudi cia mirc d§ kém mau da cam).
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4. Két luan

Két qua tinh toan chi sé chat luorng nudc song Cau doan chay qua tinh Tha1 Nguyén
vao mua mua cho thiy c6 38% cac diém quan tric dat chat lugng nude rat tot trong ndm
2019 va gia tri nay da ting 1én 46% vao nim 2020. Tuy nhién, gia tri chat luong tot lai
giam tir 33% ndm 2019 xudng con 17%:; va gié tri trung binh ting dang ké tir 17% lén 29%
vao nam 2020. Dbi voi mua kho, cac diém quan tric co chat lugng nude dat murc rat tot va
t6t chlem lan luot 42% va 33%; sau d6 sang nam 2020, ty 1€ nay giam tuong ng con 38%
mirc rat t6t va 17% muc tot. D6i voi ca hai mua mua va kho, chi s6 chat luong nudce duge
cai thién nén muc chat luong kém da giam tir 13% (2019) xudng con 8% (2020). O nhiém
nude song Cau trén dia ban tinh chil yéu xuit phat tir 6 nhidm céc chit hitu co, théng s6 nay
¢6 anh huong 16n dén két qua WQI. Nguyén nhan chii yéu gay 6 nhidm la do nudc thai tir
cac hoat dong san Xuat cong nghiép, nong nghiép, hoat dong sinh hoat tai cac ving do thi
chua dugc xtr 1y triét dé. Trong d6, nudc thai sinh hoat d6 thi tir thanh phd Thai Nguyén la
ngudn gay 6 nhiém chinh [16].

Trong giai doan 2021-2023, theo Luét Bao vé méi truong sira d6i nam 2020, Tong cuc
Moi truong s¢ xay dung Ké hoach quan ly chat lwong nudce ddi voi cac song lién tinh c6
bao gdm luwu vuc song Cau [17-18]. Pong thoi, tinh Thai Nguyén ciing dang thyc hién 1§
trinh han ché, di doi cac co so giy 6 nh1em moi truong, bao gom m01 truong nudc va
khong khi. Nhitng hoat dong nay khi trién khai dit muc tiéu s& giai quyét duoc cac van dé 6
nhiém ton dong trén pham vi tinh. Tl d6, cai thién chat lugng mdi truong theo hudng phat
trién hai hoa va bén viing hon.

Trong nghlen clru nay, s6 liéu thu thép con han ché nhu mat d6 vi tri va tan suat quan
trac con thap, chua c¢6 s liu quan tric theo tang do siu. De danh gid mot cach toan dién
chit lugng nuéc song Cau trén dia ban tinh Thai Nguyén, can thu thap bd sung thém vi tri
va thoi gian quan tric, dic biét 14 sé liéu quan tric theo 6p hodc gid. T chirc thyc hién dinh
ky hoat dong diéu tra khao sat cac ngudn thai giy 6 nhiém nudc miat, nham dé xuat cac giai
phap khai thac, st dung hiéu qua ngudén nudc mit trén dia ban tinh Thai Nguyén noi riéng
va luu vyc séng Cau noi chung.

bong gop cia tac gia: Xay dung y tuong nghién ciru: LN.C.; L.V.Q.; P.T.Q.; Lua chon
phl’mng phap nghién ctru: LN.C.; L.V.Q.; P.T.Q.; Xir ly s0 li¢u: L.N.C.; L.V.Q.; P.T.Q;
Viét ban thao bai bao: L.N.C.; L.V.Q.; P.T.Q.; Chinh stra bai bao: L.N.C.; L.V.Q.; P.T.Q.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom téc gia.
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Research and assessment on water quality index of Cau river in
Thai Nguyen province for the period of 2019-2020
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Abstract: The Cau River is an important river that provides a total annual water volume
of about 4.5 billion m* and plays the role of a lifeline of waterway transportation linking
the economy and culture between localities. In Thai Nguyen province, the surface water
quality is being increasingly polluted in the process of exploiting resources for economic
development by human activities, production activities in craft villages and industrial
zones. Based upon the systematic approach to surface water monitoring statistics and the
technical guidance enacted under the Decision No. 1460/QD-TCMT of the Vietnam
Environment Administration, this study has collected, analyzed monitoring parameters
and calculated the water quality index of Cau River in Thai Nguyen province, specifically
at 24 monitoring points. The research has assessed the water quality in the rainy and dry
seasons of 2019 and 2020. The calculation results of 11 parameters corresponding to three
groups have indicated that in the dry season of 2019-2020, the water quality index ranges
from 28-97; meanwhile, the results in the rainy season are recorded from 28—100 during
the study duration. In general, the water quality of Cau River in Thai Nguyen province has
recorded a decrease in the period of 2019-2020. In the dry season of 2020, the number of
monitoring points at very good and good level have decreased to 9/24 points and 4/24
points respectively; and the average water quality level has increased from 3/24 to 9/24
points in comparison with the year of 2019. In the rainy season, although the monitoring
points having very good water quality increased from 9/24 points in 2019 to 11/24 points
in 2020; however, the average water quality has increased from 4/24 points in 2019 to
7/24 points in 2020.

Keywords: Cau river; Water quality index; Thai Nguyen province.
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