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XAC PINH HAM LUQNG CHAT LO LUNG TRONG NUGC
MAT TREN CO SO CHI SO VAT CHAT LO LUNG CHUAN
HOA NSMI, THU NGHIEM CHO KHU VUC VEN BIEN CAM
PHA, TINH QUANG NINH

Nguyén Thi Lé Hing', Pham Thi Thu Hwong', Trinh Lé Hung?
'Truong Pai hoc Tai nguyén va Moéi truong Ha Noi
’Hoc vién K¥ thuat Quan su
Tém tit
O nhiém nuéc mat dang tré thanh mét van @é moi truong cdap bach doi véi nhiéu
dia phwong & Viét Nam. Bai bdo ndy trinh bay két qua xdc dinh ham lwong chdt lo
litng (TSS) trong nuwée mat khu viee ven bién Cam Phd, Qudng Ninh bang diF liéu dnh
vé tinh quang hoc Sentinel - 24. Trong bai bdo, nhém téc gid sir dung chi sé vét chat
lo limg chudn héa (NSMI - Normalized Suspended Material Index) va két qud quan
trdc nham xdy dwng ham hoi quy xdc dinh ham luong chat lo lirng. Két qua nhdn dwoc
trong nghién ciru c6 thé sir dung phuc vu cong tac giam sdt, danh gid va qudn 1y chat
luwong nudc mat khu vuc ven bién.
Tir khéa: Vién tham; Chat lugng nudc; Chét lo ling; Sentinel - 2A; CAm Pha.
Abstract

Determination of suspended sediment concentration based on Normalized
Suspended Material Index (NSMI) - a case study in coastal are of Cam Pha city,
Quang Ninh province

Water pollution has become an urgent environmental problem for many localities
in Vietnam. This article presents the results of determination of suspended sediment
concentration in surface water of coastal area of Cam Pha city, Quang Ninh province
using Sentinel - 24 multispectral images. This study used Normalized Suspended
Material Index (NSMI) and in situ data to build the regression function. The study
results can be used for monitoring, evaluation and management of surface water
quality in coastal areas.

Keywords: Remote sensing; Water quality; Suspended sediment; Sentinel - 2A,;
Cam Pha.

1. Pit van dé

Nudc 1a tai nguyén thién nhién quy
gi4, 1a yéu t6 khong thé thiéu trong toan
bd su sdng va cac qua trinh xdy ra trén
Trai dat [3]. Trong nhitng nim qua, cing
v6i su gia tang dan s6 va phat trién kinh
té - x4 hoi, trong do6 c6 hoat dong khai
thac khoang san da anh hudng ti€u cuc
dén ngudn nude khién tinh trang 6 nhidém
nuéc mit dién ra nghiém trong. Nghién
ctru danh gia va giam sat chit lugng moi

truong nudc mat tré thanh mot van dé
cap thiét, gop phan bao vé va st dung bén
vimng ngudn tai nguyén nudc mat.

Trong hon 3 thap ky qua, cong nghé
vién tham da c6 nhimg thanh tyu hét st
to 16n trong linh vuc nghién ctru Trai dét
va tré thanh mdt cong cu quan trong phuc
vu nghién ctru, gidm sat moi trudng nodi
chung, moéi truong nudc mat noi riéng.
Nhiéu nghién ctru trén thé gi6i nhu cua
cac tac gia [4,6,7, 8,9, 12] da st dung tu
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liéu anh v¢ tinh quang hoc SPOT, Landsat,
MODIS nhim xac dinh ham lugng céac
thong s6 chat luong nuéc nhu chét lo
ltmg, chat diép luc, chat hitu co hoa tan,...
O Viét Nam ciing di c6 mot s6 nghién ctru
st dung tu li¢u anh v¢ tinh quang hoc dé
danh gia chat luong nudc khu vuc ven
bién Quang Ninh - Hai Phong [2], HO Tri
An (Pong Nai) [14], Ho Tay (Ha Noi) [1].

VEé tinh Sentinel - 2, bao gém 2 vé
tinh (Sentinel - 2A va Sentinel - 2B) sau
khi dugc phong 1én quy dao da cung cip

anh & 13 kénh phd trong dai song nhin thay
va hong ngoai (bang 1). Vi thoi gian cap
nhat 5 ngay va dugc cung cap hoan toan
mién phi, anh vé tinh Sentinel - 2 dang
tro thanh ngudn tu liéu quy gia phuc vu
nghién ctru tai nguyén thién nhién, giam
sat moi truong, trong d6 c¢6 danh gia chat
lugng nudc mat. Bai bdo nay trinh bay
két qua xac dinh ham luong chat lo limg
trong nudc mat khu vyuc ven bién Cam
Pha, Quang Ninh tr 02 canh anh v¢ tinh
Sentinel - 2A ndm 2016.

Bing 1. Pic diém cic kénh pho dnh vé tinh Sentinel - 2

Kénh Tén kénh Budc song (um) D¢ phan gidi khong gian (m)
Kénh 1 |Coastal aerosol 0,421 -0,457 60
Kénh2 |Blue 0,439 - 0,535 10
Kénh 3 |Green 0,537 - 0,582 10
Kénh4 |Red 0,646 - 0,685 10
Kénh 5 | Vegetation Red Edge 0,694 - 0,714 20
Kénh 6 | Vegetation Red Edge 0,731 - 0,749 20
Kénh 7 | Vegetation Red Edge 0,768 - 0,796 20
Kénh 8 |Near Infrared 0,767 - 0,908 10
Kénh 8a | Vegetation Red Edge 0,848 - 0,881 20
Kénh 9 | Water vapour 0,931 - 0,958 60
Kénh 10 |SWIR - Cirrus 1,338 - 1,414 60
Kénh 11 |SWIR 1,539 - 1,681 20
Kénh 12 |SWIR 2,072 -2,312 20

2. Phwong phap nghién ciru
2.1. Co so khoa hoc

Theo Mobley (1999), gia tri phan xa
vién tham R _ d6i véi nude duge xac dinh
bang cong thire sau [10]:

R, =—= (1)

Trong do: L  1a birc xa roi1 khoi mat
nuoc,
E, la brc xa tir mat troi hay buc xa
nguodn sang di téi mat nudce.
1
E,=nx.
R,(X)

V6i: L, 12 bie xa pho do dugc, R 1a

L, () )
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tham s phan xa, A 1a kénh anh tuong tng
voi bude song twong thich.
L c6 dang:

L,W)=L,M)-kL2) (3)

Véi: k 1a tham sd ti 16 gitra blrc xa

bau troi L va buc xa phan xa tryc tiép tu
bé mit nude L.

Do dic diém thu nhan, anh vién tham
quang hoc néi chung dé dua vao sir dung
can phai tién hanh hiéu chinh anh huong
ciia mdi trudong khi quyén. Dé hiéu chinh
cac anh huong cua khi quyén dén chat
luong anh, anh gbc can bién doi tir gia
tri s6 nguyén (digital number - DN) vé
anh phan xa ¢ dinh khi quyén R* (top of
atmospheric - TOA), sau d6 dwa vé phan
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xa bé mit thong qua phép hiéu chinh khi
quyén [10].

R*=T,(R,+R +T,.R,) @)

Trong do: R, va R 1a phan xa sol khi
(aerosql) va phérl Xa Rayleigh, Tg vaT, Ia
tham s0 truyén dan va khuyéch tan birc xa
trong khi quyén.

Nhu vy, phan xa vién tham R _ duge
tinh theo méi quan hé sau [10]:

R

w

R =——"—
n(1+S.R))

O day S 1a gia tri suit phan chiéu bau
troi (albedo).

Tir nhitng phan tich trén c6 thé két
luan réng, phan xa vién tham xéac dinh tir
tu licu anh vé tinh quang hoc tuan theo
quy luat khach quan khi c6 tuong tac cua
anh sang vao ddi twong nudc [10].

4)

2.2. Chi sé vit chit lo liing chudn
héa NSMI

Dé danh gia phan bd ham lugng chat
lo ling, Tac gia Montalvo [11] da d& xuét
str dung chi s6 vat chit lo ling chuén hoa
NSMI (Normalized Suspended Material
Index). Chi s6 nay dugc tinh toan dya trén
phan xa pho tai cac kénh trong dai song
nhin thiy, bao gdm kénh xanh lam (blue),
xanh luc (green) va do (red).

Chi s6 NSMI dugc xac dinh theo
cong thure sau [13]:

NSMI = Prep + Poreen ~ Prue (6)
Prep T Pereen T PaLue
DAi v6i anh Sentinel - 2, ¢ tinh chi sb
NSMI sir dung phéan xa phé tai cac kénh 2
(blue), kénh 3 (green) va kénh 4 (red).
2.3. Xdy dwng ham héi quy
Gia trj chi s6 NSMI xé4c dinh tir anh
vé tinh Sentinel - 2A va ham luong chét
lo lirng tai cac tram quan tric va cac diém
14y mau chit luong nudc dugce sir dung dé
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xdy dung ham hoéi quy nham thé hién mbi
quan hé gitta chi s6 NSMI va ham luong
TSS. Cac dang ham hdi quy khac nhau,
bao gdm dang tuyén tinh, dang mii, dang
logarithm, dang da thirc dugc thir nghiém
nham lwa chon phuong 4n téi wu (trén co
s& hé s6 R2). Trong nghién ctru nay, ham
lwong TSS tai 15 diém quan trac, iy mau
chit luong nudc duge st dung dé xay
dung ham hdi quy, trong khi d6 gia tri
TSS tai 05 diém léy mau duoc st dung dé
danh gia do chinh xac.

3. Két qua va thao luin

Tu liéu vién tham st dung trong
nghién ctru la 02 canh anh v¢ tinh
Sentinel - 2A chup ngay 16/4/2016 va
01/12/2016 (hinh 1), duoc cung cap mién
phi tai website https://earthexplorer.usgs.
gov. Anh Sentinel - 2A sau khi thu thap
duoc tién xur ly nham loai bo céc sai sd vé
phé va sai s hinh hoc. Pé xac dinh phan
xa phd bé mat, trong nghién ctru sir dung
phuong phap “trir dbi twong t6i” - DOS
(Dark Object Subtraction) [13].

Trong nghién ctru ciing str dung sd
li¢u quan tric tai 05 tram do khu vuc CAm
Pha, Quang Ninh, bao gdbm Bén rét than
cang Km6 Cong ty than Duong Huy, Bén
16t than cang Ctra Ong, Bén rot than Cong
ty kho van va cang Cam Pha, Bén rot than
cang Khe Day va bén rét than cang Km6
Tong cong ty Pong Bic. Ngoai sb liéu
tai 05 tram quan tric, trong bai bao ciing
sir dung thém s liéu 1y miu chat luong
nudce tai 15 diém khu vuc ven bién Cim
Pha, Quang Ninh (bang 2). Cac dot quan
tric nay dwoc tién hanh vao quy I va quy
IV nim 2016, gan véi thoi gian thu nhan
anh Sentinel - 2A. So d6 cac diém quan
tric va lay mau chét luong nuéc mat khu
vuc ven bién CAm Pha, Quang Ninh dugc
trinh bay trén hinh 2.
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b)

Hinh 1: Tw liéu anh Sentinel - 2A chup ngay 16/4/2016 (a) va 01/12/2016 (b) khu vuc
Cim Phd, Qudng Ninh, t6 hop mau tw nhién

Bing 2. Ham lwong chit lo liing trong nuwéc bién ven bo Cim Phd, Quéing Ninh tai cic

tram quan trdc va diém ldy méu quy I va IV nam 2016

STT Piém quan tric, ldy miu chét Toa d§ Ham lwgng TSS (mg/1)
lwgng nuge X Y Quy I/2016 | QuyIV/2016
1 Bén rét than Cang Km6 Cong ty 733658 2323232 85 51
than Duong Huy
y | Ben rét than Cang Km6 Tong |00 | 535590 67 67
cong ty than Dong Bac
3 |Bén rét than cang Cira Ong 746088 2326289 53 89
4 |BenrdtthanCongtykhovinvd| o0 | 040 41 64
cang Cam Pha - Vinacomin
5 |Bénrot than cang Khe Day 746174 2330048 61 87
6 [PQl 736896 2323333 69 66
7 |bQ2 739071 2323487 62 136
8 |bQ3 742685 2322291 88 69
9 |bQ4 745970 | 2324733 74 95
10 [PQ5 747015 2326096 75 147
11 |PQ6 748197 | 2328097 51 68
12 |bQ7 749197 | 2329142 56 67
13 |bQ38 746925 2327415 95 56
14 |bQ9 745286 2323833 54 117
15 [bQ 10 746263 2330519 92 122
16 |bQ 1l 749889 2329259 121 127
17 |bQ 12 752357 2331419 128 108
18 |bQ13 744643 2323550 109 92
19 |bQ 14 749297 2329259 157 125
20 [PQ15 754645 2332762 132 139
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b)

Hinh 3: Chi s6 NSMI xdc dinh tir anh Sentinel - 24 ngay 16/4/2016 (a) va 01/12/2016 (b)

Sau khi xac dinh phd phan xa bé mit,
phan xa phd tai cac kénh xanh lam (kénh
2), xanh luc (kénh 3) va do (kénh 4) duoc
su dung dé xac dinh chi s6 NSMI theo
cong thire (6). Két qua xac dinh chi sb
NSMI déi v6i 02 canh anh vé tinh Sentinel
- 2A chup ngay 16/4/2016 va 01/12/2016
duoc trinh bay trén hinh 3.

Ham lugng chat lo ling tai 15 diém
quan tric, 1dy mau chat luong nude va gia
tri chi s6 NSMI tai cac pixel tuong ung
dugc st dung nhim xay dung ham hoi
quy. Cac ham hdi quy dang tuyén tinh,
mil, logarith, da thuec,...dugc thu nghiém

dé lua chon phwong 4n phu hop khi xac
dinh ham lugng TSS. Dya trén so sanh gia
tri hé s R2, trong nghién cuou lya chon
ham hoi quy thé hién mdi quan hé giira
ham luong chat lo lung (mg/l) va gia
tri chi s6 NSMI xé4c dinh tir anh vé tinh
quang hoc Sentinel - 2A khu vic Cam
Pha, Quang Ninh nhu sau:

TSSy, 01 = 4697x% — 603, 4x + 66,56
TSS,5 001c = 8705x> —827,6x + 70,10

O day x 1a gia tri chi s6 NSMI.

Heé sé R? trong cac ham héi quy nay

dat 0,901 va 0,955 lan luot cho cac dot
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quan tric quy I va quy IV ndm 2016 (hinh
4). Nhu vay, c6 thé khang dinh, tu li¢u
anh v¢ tinh quang hoc Sentinel - 2A c6
thé sur dyng hi€u qua trong xac dinh ham
luong chét lo ling trong nudc bién ven bo
thong qua gia tri chi s6 NSML.

Két qua xac dinh ham luong chat lo
ltng trong nudc mat khu vuc ven bién
Cam Pha, Quang Ninh dugc trinh bay
trén hinh 5 va 6. Phan tich két qua dat
duoc cho thay, gia tri ham lugng chét lo
limg trong nudc bién ven bo khu vire Cam
Pha vao ngay 02/12/2016 tang nhe so véi
ngay 16/4/2016, trong d6 tang ca vé gia tri
cuc tiéu va gia tri cuc dai. Doi v6i anh vé
tinh Sentinel - 2A ngay 16/4/2016, gia tri
ham luong chat lo ling trong nude bién
ven bo khu vuc Cam Pha thap nhét dat
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6,24 (mg/l), gia tri cao nhat dat 254,93
(mg/l). Trong khi d6, két qua xac dinh
ham luwong chat lo ling tir anh vé tinh
Sentienl - 2A chup ngay 02/12/2016 cho
thdy, gia tri nho nhit dat 7,75 (mg/1), gia
tri cao nhat dat 265,46 (mg/1). Ham luong
chat lo limg trong nudc blen dat cao ¢ ven
bo, dac biét ¢ khu vuc ctra sdng, doan bo
bién gén thanh phd Cam Pha va doan bo
bién khu vyc Van Pon, xung quanh cac
ddo. Ham lugng TSS ¢6 xu hu:ong giam
dan khi ra xa bo. So sanh véi Quy chuan
k¥ thuat qudc gia vé chit luong nude bién
(QCVN 10-MT:2015/BTNMT) ciing cho
thy, nudce bién & khu vuc ven bo canh cura
song, khu dan cu va ven cic dao & Cam
Pha c¢6 ham luong TSS cao hon nhiéu so
v6i tiéu chuan cho phép (50 mg/l).
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b)

Hinh 4: Két quad xdc dinh ham hoi quy (dang da thirc) tor 02 canh dnh Sentinel - 2A ngay
16/4/2016 (a) va 01/12/2016 (b)

6,24 (mg/l) M

D 054,93 (mg/l)

Hinh 5: Két qud xdc dinh ham lwgng chit lo lirng trong nwdc mdt khu vue ven bién Cim
Phd tir anh vé tinh Sentinel - 2A ngay 16/4/2016
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7,75 (mg/l)

D 265,46 (mg/l)

Hinh 6: Két qud xdc dinh ham luwgng chit lo lirng trong nwdoc mat khu vire ven bién Cim
Pha tir anh vé tinh Sentinel - 24 ngay 02/12/2016

Bing 3. So sdnh két qud xdc dinh ham lwong TSS tiv anh vé tinh Sentienl - 24 ngay

16/4/2016
gpr |Teadd diém quan tric (m) | Ham lwgng TSS (mg/) Chénh léch
X Y Keét qua do thue dia | Xdc dinh tir 4nh v€ tinh |  (mg/l)
1 749889 2329259 125,873 121 4,873
2 752357 2331419 136,851 128 8,851
3 744643 2323550 103,823 109 -5,177
4 749297 2329259 146,582 157 -10,418
5 754645 2332762 128,931 132 -3,069
Bdng 4. So sanh két qud xdc dinh ham luong TSS tir anh vé tinh Sentienl - 2A ngay
02/12/2016
STT Toa dd diém quan tric (m) i Ham lugng TSS (mg/1) Chénh léch
X Y Két qua do thwe dia | Xdc dinh tir 4nh v€ tinh |  (mg/l)
1 749889 2329259 123,749 127 -3,251
2 752357 2331419 115,529 108 7,529
3 744643 2323550 89,515 92 -2,485
4 749297 2329259 120,288 125 -4,712
5 754645 2332762 142,463 139 3,463

Pé danh gia do chinh xéc trong xéac
dinh ham lugng TSS tr dir li€u anh vé
tinh Sentinel - 2A, trong nghién cuu st
dung s liéu do tai 05 diém 1y mAu chét
lugng nudc. Két qua nhan dugc cho théy,
chénh 1éch gitra gia tri ham luong TSS
xac dinh tr anh v¢€ tinh va ham luong TSS
tai cac diém ldy mau déu dat nho hon 10%
(bang 3, 4). Nhu vay, c6 thé khing dinh,
két qua xac dinh ham luong TSS tir anh
v¢€ tinh quang hoc Sentinel - 2A dam bao
do chinh xac.

4. Két luan

Anh vé tinh quang hoc Sentinel - 2A
v6i wu diém dai phd da dang, thoi gian
cap nhat ngan, do phan giai khong gian
t6t va dugc cung cip hoan toan mién phi
c6 thé sir dung hiéu qua trong nghién ctru,
danh gia ham luong chét lo limg, phuc vu
cong tdc quan ly va str dung tai nguyén
nudc mat.

Phan tich két qué nhan dugc cho théy,
nudc mit khu vuc ven bién CiAm Pha,
Quang Ninh c6 ham lwong chit lo Iimg cao
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& khu vuc ven bo do tac dong cta ngudn
nudc thai sinh hoat va nudc thai cong
nghiép tir hoat dong khai thac khoang san.
Gi4 tri ham lugng chat lo limg dat cao nhét
khi xac dinh tir 4nh vé tinh Sentinel - 2A
ngay 16/4/2016 va 01/12/2016 tuong ting
dat 254,93 mg/1 va 265,46 mg/l.

Vi kha nang xac dinh ham lugng
chit lo ling trén dién rong va nhanh
chong, két qua nhan duoc trong nghién
ctru 14 mot ngudn thong tin hiru ich, gitp
cac nha quan ly dua ra nhiing bi¢n phap
trong theo ddi, tng pho va giam thiéu
thiét hai do 6 nhiém nudc mit gay ra.
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