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ABSTRACT

Suspended sediments (alluvium) play a significant role in the supply of nutrients and
agricultural production in the ecosystem of the Mekong Delta. A regression analysis
between the Normalized Suspended Material Index (NSMI) and the actual sediment
deposition were applied to create the spatial distribution of the suspended sediment
concentration. The coefficient R2 reached 0.92 in the collecting data on October 18th,
2019. The range of total suspended sediment concentration was determined by applying
Sentinel 2A image in An Giang province ranged from 0 to 100 mg/l. The concentration of
total suspended solids (TSS) mainly tended to distribute in the flooded area, in the
upstream and downstream along Hau river in An Giang province. The study result showed
that Sentinel 2A data has the ability to develop a spatial suspended sediment map in
surface water (alluvium matter) in 2019 with high significant statistics. This result can be
foundation for the research related to the concentration of total suspended solids changes,
alluvium soil and fertile alluvium in the rivers especilly in coastal estuarine, Vietnam.
TOM TAT

Tram tich lo limg (phit sa) dong vai tro het stc quan trong trong viéc cung cap nguon dinh
duwdng, c6 ¥ nghia rét I6n trong san xudt nong nghiép va cd hé sinh thai ving Pong bang
séng Ciru long (PBSCL). Nghién ciru da sik dung phieong phdp hoi quy twong quan giita
gid tri chi s6 vt chat lo himg (Normalized Suspended Material Index) trén dnh va huong
phil sa thiec 16 dé thanh Igp ban do Pphadn b6 phin bé khong gian ham hrong tong chat rén
lo limg trong nudc mat (phil sa). Két qua xdc dinh hé s6 R2 trong cdc ham hoz quy ndy
dat 0,868 cho dot quan trdc ngay 18/10/2019. Két qud xdc dinh ham heong tong chdt rin
lo himg tir anh Sentinel 24 tinh An Giang cd gid tri dao dong trong khodng tir 0-100mg/ 1.
Ham lvong long chat ran lo himg tdp trung chii Yéu trén cdc canh dong ngdp nde, ving
thirong nguon va cudi nguon doc theo tuyén séng Hau thugc tinh An Giang. Két qud
nghién citu cho thay dit liéu anh Sentinel 2 ¢6 khd ndng hé tro' xdy dung ban dé phan b6
ham heong chat lo limg mede mét cu thé nam 2019 véi dg tin cdy cao. Két qud nay la tién
dé cho cdc dé tai nghién ciu c6 lién quan dén ting gidm ham heong phit sa hay chat liwong
phisa vung DBSCL ddc biét la cac vung cira song tai Viét Nam.
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1. MO PAU

Téng chit ran lo lung (TSS) 1a mdt thong )
quan trong dé giam sat cac tac dong sinh thai, kinh
té va sirc khoe con ngudi. Viéc van chuyén va tich
tu cac chét dang hat 1o lung (SPM) ¢6 anh hudng
truc tiép va gian tiép dén cac hé sinh thai dudi nudc
va cac hoat dong cua con nguoi (Gernez et al.,
2015). Vién tham da dugc st dung rong rai dé uge
tinh va 1ap ban d6 do duc va chat rin 16 lirng (SSC)
& cac ving nudc ven bién va noi dia. Co mot vai
nghién ctu tap trung vao viéc wdc tinh SSC & cac
ving nude song bang cach s dung anh vé tinh
MODIS (Wang et al., 2010: Villar et al., 2013:
Mangiarotti et al., 2013) tuy nhién do d phan giai
khong gian thé cta dit liéu so voi kich thudc cua
doan song. Dir liéu vé tinh Landsat ciing dugc st
dung dé udc tinh SSC trong nude séng (Wang et al,
2009; Aranuvachapun et al., 1988; Mertes et al.,
1993; Zhang et al., 2014; Montanher et al., 2014;
Pereira et al., 2018) lgi dung d6 phan giai khong
gian 30 m (Montanher et al., 2014) va chi ra rang
cac dai quang phé nhin thiy va cac ty 1& dai tn khac
nhau cta anh Landsat c6 twong quan cao voi SSC
(Gholizadeh et al., 2016). Cong nghé vién tham v&i
dir ligu anh da phd, da thoi gian c6 kha ning gidm
sat lién tuc su bién dong chat lugng nuée (d6 duc,
d6 man, chét ran lo ling,...) trén pham vi rong Ién
ma khong bi han ché boi sé lugng tram quan trac
(Nguyén Nguyén Vil va ctv., 2018). M6 hinh hoi
quy giam sat ndng d6 phu sa dugc xay dung dua trén
su két hop giita dir liéu vién tham va dit liéu ndng
d6 phu sa lo lirng (SSC) thuc dia va md hinh nay
duogc 4p dung dé thanh 1ap ban dd mé phong ndng
d6 phu sa lo ltng cho khu vuc rong I6n (V6 Thi
Phuong Linh va ctv., 2019). An Giang la mét tinh
dau ngudn thugc hé thong song Mekong ving Bong
bang séng Ciu Long (BBSCL), la mét trong nhiing
tinh hang dau Ve san xuét nong nghiép cua ving, dic
biét 1a san xuét ltia va nudi thiry san nudc ngot. Nam
2018, gia tri san Xxuat nong nghiép ctia An Giang dat
173 tri¢u dong/ha, diig hang thir 3 & ving PBSCL
trong d6, san xuat lua 1a nganh nong nghiép chinh
cua tinh véi dién tich tu nhién chua dén 9% dién
tich DBSCL nhung déng gop dén 17,9% san lwong
laa toan ving (Cuc Théng ké tinh An Giang,
2018). Tuy nhién, trong nhiing nam gan day, nhing
anh huong tiéu cyc tir bién d6i khi hau, van dé an
ninh ngudn nudc song Mekong 14 nhing thach thic
I6n ddi v6i nén nong nghiép tinh An Giang. Mot
trong nhiing tac déng do viéc xay dung cac dap thuy
dién trén dong chinh Mekong lam tinh trang vat li¢u
boi lang (phu sa) va chat dinh dudng phia ha luu suy
giam. Hau qua cua viéc suy giam nay tao nén nhiéu
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tac dong kinh té, xa hoi va méi truong lam mat di
mot lugng phan bon thién nhién cho san xuit nong
nghi¢p cd vang chéu thd; viéc bdi dip cac ving ven
bién s& giam, lam thay d6i dong luc dong chdy, tang
kha ndng x6i 16 bo, long sdng ¢ cac phan song ha
luu gy mét dat, bat 6n cho cudc séng cua nhiéu
cong dong dan cu, ké ca pha huy cac cong trinh ha
tang co so 16n nam ven bo (L& Van Nam, 2016).
Phuong phap str dung cong nghé vién tham co wu
diém 13 e thé cung cap thong tin vé phan bd khong
gian cua ndng do phu sa lo ling & pham vi rong lon.
Su két hop khac nhau cua céc kénh phé ¢ dai song
nhin thdy va can hong ngoai da duoc nghién ctru va
dé xuat nhu 1a chi s6 dé tinh toan ham luong phu sa
lo lirng ven bién, cira song, dam pha (Lé Manh Hing
va ctv., 2013). Nghién ctru dugc thyc hién véi muc
tiéu theo ddi tinh hinh phan bd va udc tinh toan ham
lwong tong chét rén lo ling tai tinh An Giang ving
DBSCL sir dung anh vién tham.

2. TONG QUAN KHU VUC NGHIEN CUU

An Giang 1a mét tinh & mién Tay Nam B9, thudc
DBSCL, mét phan nam trong tir gidc Long Xuyén,
¢6 bién giGi Viét Nam - Campuchia ¢ phia Bic Tay
Bic, phia TAy Nam giap tinh Kién Giang, phia Nam
giap tinh Can Tho, phia Dong giap tinh Pong Thap.
Lanh tho caa tinh nam trong khoang tir 10°12 dén
10°57' vi 46 Béc va tir 104°46' dén 105°35' kinh do
Pong. V& don vi hanh chinh: An Giang c6 11 huyén,
thi 1a An Pha, Tan Chéau, Chau Ddc, Chau Phu, Chau
Thanh, Pha Tan, Chg Méi, Long Xuyén, Thoai Son,
Tri Ton, Tinh Bién (Hinh 1).

CHU THICH

==——— Raczh giéi quéc gia  Kién Glang
Ranh gi6i tinh
Ranh gisi huyén

ess-= Giao thong

Hinh 1. Ban d6 hanh chinh tinh An Giang trong
vung DPBSCL
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An Giang — vung dat diu ngudn caa PBSCL véi
2 nhanh séng Tién va song Hau chay qua dia phan
tinh khoang 100 km, mang phu sa bdi dip nén cac
canh déng mau md, phi nhiéu, nudc ngot quanh
nam, 1a diéu kién thuén loi cho phat trién néng
nghiép. Hang nam c6 khoang 70% dién tich tuy nhién
bi ngap lut trong mua mua 1i. San lugng lta An
Giang trén 4 triéu tan, dung hang dau ca nuéc. Voi
tong dién tich san xuat trén 250 ngan ha chiém 70%
dién tich ty nhién. Co cdu nganh nong nghiép chiém
31% trong co cau kinh té cua tinh (Nién giam thong
ké tinh An Giang, 2018).

3. PHUONG PHAP NGHIEN CUU
3.1. Dix liéu

Thu thap anh vién tham (Sentinel 2) tir trang wed
https://scihub.copernicus.eu/_vao ngay 18/10/2019
gom 2 canh anh véi do phan giai khong gian 10 m.

Thu thap s6 liéu so cap: nghién ctu tlen hanh thu
mau nudc phan tich ham lwong tong chat ran 16 ling
(TSS) cung thoi diém thu thap anh ngay
18/10/2019).

Thu thap ban d@; ranh giéi hanh chinh tinh An
Giang, PBSCL (Cong thong tin dién tr tinh An
Giang, 2019)

3.2. Tién xirly anh

— Ghép anh: st dung cong cu Mosaic to New
Raster trong ArcGIS ghép nhiéu canh anh bao phu
khu vuc nghién cau tinh An Giang.

— Cit anh: gi¢i han ving nghién ctiu chi 1a khu
vue song Hau, st dung ranh gidi khu vue song Hau
dé xay dung mat na cat anh, thuc hién bang chuc
nang Clip trén phan mém ArcGIS.

3.3. Hiéu chinh khi quyén

Viéc hiéu chinh dugc thuc hién dé giam anh
huong do diéu kién khi quyen gdy nén do la qua
trinh chuyen d6i gia tri s6 thanh gia tri phan xa
(ToA). Pdi vai san pham Sentinel 2 MSI L1C viéc
tinh toan gia tri phan xa (ToA) (Liu, H., 2017) dugc
thuc hién voi cac thong sé gom hé sé phan xa
Rayleigh (pr), hé s6 khi (pa) va h¢ s6 phan xa nuéc
(pw) dua trén cong thuc (1):

pTOA = pr +patt*pw (1)

Trong do, t 1 su truyén qua khi quyén khuyét tan
2 chiéu (Gordon, H.R, 1994). Hiéu chinh khi quyén

bang cong cu Semi-Automatic Classifcation Plugin
trén Qgis 2.18
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3.4. Khao sat thyc té

Nghién ctu thu thap 40 mau nudc mit phan tich
ham lugng TSS, trong d6 30 mau duoc sir dung xay
dung ham hoi quy va 10 mau duoc sir dung danh gia
d9 tin cay. Mau nudc dugce thu vao ngay 18/10/2019
cuing ngay chup anh Sentine 2. Mau nuéc duoc thu
& ting mat (cach mat nude 30 cm) va duoc trir trong
binh nhya 1 lit. Vi tri thu mau duoc phan b doc theo
nhanh séng Hau va cac canh déng ngap nudc ngoai
dé bao trén dia ban tinh An Giang. Tai cac diém thu
mau nudce duoc xac dinh toa d6 bang GPS va phan
bd nhu trén Hinh 2. Nghién ctu thuc hién phuong
phap phan tich ham luong tong chét ran I¢ ling theo
TCVN 6625:2000 (ISO 11923:1997) sir dung giy

loc thay tinh.
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Hinh 2. Vi tri thu miu khu vire nghién ctu

3.5. Uéc tinh gia tri chi sé vat chat lo liing
(NSMI - Normalized Suspended Material Index)

Theo Arisanty (2017), sir dung chi s6 vat chét lo
ltng NSMI (Normalized Suspended Material Index
dé udc tinh ham lwong chat lo ling. Chi s6 nay dugc
tinh toan dwa trén phan xa pho tai cac kénh trong dai
song nhin thy, bao gdm kénh xanh lam (blue), xanh
lyc (green) va do (red). Chi sé NSMI duoc xac dinh
theo cong thuc (1) nhu sau:

pRED+pGREEN—pBLUE @)

NSMI =
pRED+pGREEN+pBLUE

D4i v6i dnh Sentinel 2, dé tinh chi s6 NSMI sir
dung phan xa pho tai cic kénh 2 (blue), kénh 3
(green) va kénh 4 (red).

3.6. Phan tich twong quan giiva ham lwong
TSS va NSMI

Gia tri chi s6 NSMI xé4c dinh tir anh vé tinh
Sentinel 2A va ham luong tong chit lo ling tai cac
tram quan tric va cac diém liy mau chit luong nudc
duoc sir dung dé xay dung ham hdi quy nham thé


https://scihub.copernicus.eu/
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hién méi quan hé giira chi s6 NSMI va ham luong
TSS. Phuong trinh hdi quy dwoc xdy dung gém hoi
quy tuyén tinh (linear) va hdi quy phi tuyén tinh
(non-linear) gdm ham mii, ham logarit va ham da
thirc va hé sb xac dinh R2,

4. KET QUA VA THAO LUAN

4.1. Kétqua tinh gia tri chi sb vat chit lo lieng
(NSMI)

NSMI duoc wdc tinh duwa trén phan xa pho tai
cac kénh trong dai song nhin thdy gdom kénh xanh
lam (blue), xanh lyc (green) va do6 (red) cta canh
anh. Két qua gia tri NSMI dao dong trong khoang tir
- 0.25 d&én + 0.84. Gia tri thap tuong tng véi nudc
trong (chi s6 cho gia tri 4m biéu thi mau téi trén
anh). Gia tri cao hon twong ng véi nude duc co6
nhiéu chat ran lo liing (TSS) thé hién mau sang trén
anh chi (Hinh 3).
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Hinh 3. Anh chi s vét chit lo Liing (NSMI)
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4.2. Xay dyng ham hdi quy twong quan str
dung cac gia tri TSS va cac gia tri anh chi so
NSMI

Nghién ctru xay dung cac phwong trinh hdi quy
dua trén cac ham tuyén tinh, ham mii (logarit) va
ham da thirc bac 2, v6i 30 cap diém tuong tng giita
gi4 tri anh chi sé va gia tri TSS thyc té, tir d6 tim ra
phuong trinh phit hop nham xac dinh ham luong vat
chat lo limg trén anh chi s6 NSMI. Két qua cac ham
hdi quy duoc trinh bay ¢ Bang 1.

Bang 1. Ham hoi quy thé hién méi twong quan
gitra chi so NSMI va ham luwgng TSS

Dang ham héi quy Phwong trinh R?

Tuyén tinh Y=286.17x-51.761 0,868

Pa thuc bac 2 Y=637.07x?- 0,9245
183.96x+27.52

Logarith Y=92.351In(x)+149.19 0,7765

Ham mi Y'=355.04x%0%5%8 0,8116

Két qua Bang 2 va Hinh 3 cho thay phuong trinh
hoi quy tuyén tinh duoc lya chon co hé sé xac dinh
R2= 0,868 va phu hop véi phan bé gia tri chi s vat
chit lo ling NSMI dao dong tir -0,25 dén 0,84.
Phuong trinh hdi quy tuyén tinh duoc sir dung dé du
doan gia tri cua bién TSS (bién phu thuoc) dira vao
cac gia tri cua bién NSMI (bién doc 1ap) cho thiy
bién chi s6 NSMI phan anh dwoc 86,8% gia tri bién
d6ng cho bién TSS. Phuong trinh hdi quy tuyén tinh
V6i cac thong s6 md hinh dugc trinh bay trén
Hinh 4.
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Hinh 4. Két qua x4c dinh ham hdi quy tuyén tinh
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4.3. Xac dinh ham luwgng TSS

Ham luong phéan bd TSS trong nuwéc mat tinh An
Giang, DPBSCL dugc trinh bay trong Hinh 5. Gia tri
ham lugng tong chét lo limg trong nudc mat khu vuc
tinh An Giang dao dgng trong khoang 0-100 mg/I.
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Ham luong tong chét lo ling trong nudc mat phan
bé cao ¢ viing dau ngudn va ha nguon séng Hau, doc
theo tuyén song Hau, va TSS thap hon phan bd bén
dat lién trong ving ngap nude do 1i va ngoai dé bao
(Hinh 5).

106 106
1 L

T T
104 106

T T
106 106

Hinh 5. Két qua xac dinh ham lwong chit lo lirng trong nwéc mit tinh An Giang

Ham luong téng chit rin lo limg dugc xac dinh
& cap dao dong tir 10-40 mg/l chiém khoang 74,06%
téng dién tich phan bd. Ving phan bd ngap c6 ham
luong TSS dao dong tur gia tri 0-100 mg/l 1a huyén

Tri Tén chiém 22,79%:; ké dén 1a huyén Thoai Son
va An Phi lan luot 14 13,09% va 11,46% phan bd
theo cac cap tir 0-100mg/1, cac huyén con lai ¢ dién
tich phan bd TSS dudi 10% (Bang 3).

Bang 3. Di¢n tich TSS phan b trén cac huyén khu vire nghién ctiu

Dién tich (ha) ham lwong chit lo liing TSS

Dién tich

Thanh/huyén/thi phén bo theo cap do (mg/l) A LA Ty 1€ (%)
0-10 10-20 20-40 20-100 Phan bo (ha)
Tri Ton 685144 1123601 1416433 177085 3402263  22.79%
Tinh Bién 256077 521241  7.902.02 8802 1655540  11.09%
Chéu Déc 13.45 14842 171842 25073 213102  1.43%
An Phi 107964 162521 1048326 391840 1710651  11.46%
Tan Chau 123,44 36050 255241 102995 407539  2.73%
Chéu Phai 282795 234871  9.77613 60295 1555574  10.42%
Chéu Thanh 303371 458158  5982.85 93861 1543675  10.34%
Phi Tan 259,5 15313 1.781.2 117.80  3.689.62  2.47%
Thoai Son 581906 545303 721012 105953 1954174  13.09%
Long Xuyén 26007 123628 665027 198983  10.136.45  6.79%
Cho M 21196 168083 693648 222502  11.05429  7.40%
Tong 2394099 3542337 7515749  14.78369  149.30550  100%
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4.4. Panh gia do tin cay

Két qua kiém dinh mo hinh héi quy ¢ Hinh 7 cho
thy su twong quan giita ham lugng TSS thyuc do va
TSS anh. M6 hinh ho6i quy phu hop véi hé sb twong
quan (r), hé s6 xac dinh (R?), d¢ sai léch (Bias) va

120
100
80

R?>=0.9635
60

TSS anh

40

20
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cin béc hai trung binh binh phwong sai s6 (RMSE)
luot 12 0,97; 0,96; 0,2 mg/l va 6,21 mg/l. Két qua
cho thy kiém dinh mé hinh c¢6 d6 tin ciy véi tuong
quan thuan 0,97, hé s6 xac dinh R? cao véi 86,8%
gia tri bién dong; 2 hé s6 gom do sai Iénh va sai s6
trung phuong thap lan luot 14 0,2 mg/l va 6,21 mg/l.

y=0.0017x*+ 0.8101x + 3.2452

60 80 100 120

TSS thue do

Hinh 7. Két qua twong quan giita ham lrgng TSS thwe do va TSS anh (dang da thic)

Két qua kiém dinh mo hinh dugc trinh bay &
Bang 3 c6 sai s0 trung phurong cia moé hinh 1a 6,21
mg/l va va chénh léch gitta gia tri ham lugng TSS

xdc dir]h tor Némh chi s6 NSMI va ham lugng tai céc
diém lay mau chénh léch cao nhat 11,8 mg/l thap
nhat 1,0 mg/l (Bang 3).

Bang 3. Ham lwgng TSS thue do va tir anh vé tinh Sentinel 2A

Toa dd

Ham lwong TSS (mg/l)

Piém quan tric

Bias RMSE

Tén x Kétquado Xac dinh tir

mau X Y thqu-c dia " anh (mg/1) (mg/l)
CT1 VinhAnCT 519252 1155868 86.0 94  -80
TT1 Tabanh, TT 512129 1152812 36.0 33 3.0
TB1 TanLan,TB 507260 1155292 84.8 73 118
TT2  Tantuyén,TT 508769 1145005 34.0 32 2.0
TT3  TT Tri Tén, TT 501980 1150273 105.3 109  -37 691
CT2  Vinh Hanh, CT 525263 1154458 29.6 21 8.6 '
CT3 Cénbiang, CT 531602 1155553 16.0 17 -1.0
PT1  Tan Hoa, PT 536395 1167878 40.0 48  -8.0
CP1 CP 532457 1165538 17.3 16 1.3
CT4 CT 542712 1154235 20.0 24 -40

0,2
5. KET LUAN Nghién ciru nay 1a tién dé theo ddi ham lugng phu

Nghién ctru dd x4c dinh ham lugng tong chit lo
ling trong nudc tinh An Giang thong qua gia tri anh
chi s6 NSMI trén anh vé tinh quang hoc Sentinel 2A
véi gid tri ham lugng TSS trong nudc mat dao dong
trong khoang 0-100 mg/l dwa trén phuong trinh hoi
quy tuyén tinh véi hé sb xac dinh R? = 0,868. Su
phan b ham lwong tdng chit lo ling cao & dau va
cudi ngudn doc song Hau thugc tinh An Giang.

sa tram tich va phan tich ham lugng chat dinh dudng
trong phu sa ho tro cac nghién cttu ve canh tac nong
nghié¢p vung BDBSCL.
LOI CAM TA

~ Nhom tac gia chan thanh cam on Dy an Néng
cap Truong Dai hoc Can Tho VN14-P4 bang nguon
von vay ODA-E3 tir chinh phu Nhat Ban da tai tro
kinh phi thuc hién hoan thanh nghién ctru nay.
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