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ABSTRACT

The study is aimed at estimating suspended sediment concentration (SSC)
in the Vietnamese Mekong River mainstreams by analyzing Landsat
images. Measured SSC data at Can Tho and My Thuan stations were
collected by the Cuu Long River Hydrological Center. Landsat 8 images
of the study area in the period from 2013 to 2014 were downloaded and
analyzed. A multiple linear regression model was built to estimate SSC
based on reflectance values of selected bands which have high correlation
coefficient with SSC. As a result, it was found that the green band (band
3) and the red band (band 4) have a strong relationship with SSC (R’ =
0.71). In addition, the SSCs estimated by the linear regression model have
a reasonably good agreement with the measured SSC (r = 0,84, Bias = -
4 x 107). Besides, the seasonal variation of river plumes is also
reproduced. These results enable further application of remotely sensed
images on monitoring SSCs.

TOM TAT

Nghién ciru dwoc thwe hién nham xdc dinh nong dé phit sa lo ling (SSC)
trén hé thong séng chinh tai dong bang séng Ciru Long dua trén co s&
phan tich anh vién tham. Sé liéu SSC thuc do tai hai tram Can Tho va My
Thudn dwoc thu thap tie Trung tdm Thuy van Song Cuu Long. Cac anh
Landsat 8 khu viec nghién ciru dwoc thu thdp trong giai dogn 2013-2014.
Chudi s6 liéu thuc do va chudi s6 liéu phan xa (cua cdc kénh phé) duoc
phdn tich hoi quy tuyén tinh nham tim ra phwong trinh wéc heong SSC.
Két qua nghién ciru xdc dinh dwoc mé hinh hoi quy tuyén tinh voi cac bién
la hé s6 phan xa tir kénh luc va kénh do c6 kha nang ung dung woc luong
SSC cho khu viee nghién ciru (R? = 0,71). Két qua kiém chimg cho thdy
gitta chudi sé liéu SSC thiee do va SSC wéc tinh theo phirong trinh c6 su
twong quan chat ché (r = 0,84, Bias = -4 x 107). Bén canh dé, két quad
phdn b6 SSC theo khéng gian va thoi gian phdn dnh ding dic tinh ciia
viing nghién ciru. Do dé, cé thé nghién ciru dién bién SSC trén song theo
hudng tiép cdn anh vé tinh.

Trich dan: V5 Thi Phuong Linh, V5 Quédc Thanh va Lé Vian Hoang, 2019. Kha néng tmg dyng anh vién tham
Landsat u6c lugng ndng do phii sa lo ling trén song Tién va song Hau, DPong bang song Curu Long.
Tap chi Khoa hoc Trudong Pai hoc Can Tho. 55(S6 chuyén dé: Méi truong va Bién ddi khi hau)(2):

134-144.
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1 GIOI THIEU

Phu sa lo lung dong vai tro quan trong trong viéc
cung cép dinh dudng cho dit, c6 ¥ nghia trong san
xudt nong nghi€p va duy tri hé sinh thai bén viing
cho ving Pong Bing Soéng Ciru Long (PBSCL).
Ngoai ra, phu sa lo lung con la ngudn cung cip vt
lidu chdng x6i 16 va bdi lang cho bo song, bd bién;
ddng nghia v6i viéc ¢6 anh hudng quan trong dén sy
phat trién hinh thai, chong lai qué trinh sut lun &
dong bang va nude bién dang (Lé Manh Hung va
Nguyén Nghia Hung, 2013). Tuy nhién, cung véi
viéc x@y dung ngay cang nhiéu cia hé thong dép
thuy dién tir thuong nguon, séng Mekong (nguon
cung cip bun cat cho PBSCL) di va dang phai dbi
mit v6i nguy co khan hiém phu sa lo ling (Lu and
Siew, 2005). Do viy, nghién ciru vé qua trinh vén
chuyén va ling dong phu sa lo limg tai PBSCL 1a
cAp thiét va quan trong trong bdi canh hién nay. Tuy
nhién, do qua trinh do dac ndng do phu sa lo limg
(SSC) doi hoi nhidu cong sirc va chi phi thuc hién
nén ngudn dit liéu thuc do con rat han ché (dit liéu
do dac tai cac diém cu thé trong cac thoi diém khac
nhau va khong c6 su lap lai theo chu ky) (Lé Manh
Hung va Nguyén Nghia Hung, 2013). Theo do,
ngudn dit liu nay chi c6 thé cung cép thong tin
trong mot khoang thoi gian ngén tai nhitng vi tri cuc
b6 nhung kho c6 thé sir dung dé phan tich tong thé
dién bién trén mot khong gian rong, xac dinh tinh
chat dic trung va bién dong trong mot khoang thoi
gian dai (Liu et al., 2013).

Vién tham 14 nganh khoa hoc thu thap thong tin
vé bé mit trai dat tir xa, dugc thuc hién boi sy cam
nhén va ghi nhén néng luong phan xa va khuéch tan
clia cac vat thé (N guyen Ngoc Thach, 2005). Hién
nay, c6 nhiéu ngudn cung cip anh vién thim mién
phi theo nhiéu chu ky quan st lip lai voi nhidu do
phan giai khac nhau, do vay, ddy dugc xem 1a ngudn
khai thac dir liéu phong phii cho nhiéu linh vuc
nghién ciru vé bé mat dat. Tai Viét Nam, viéc sir
dung anh vién tham dé xac dinh ndng d6 phu sa lo
limg (SSC) da duoc tiép can trong thoi gian gin day.
Lé Manh Hung va Nguyén Nghia Hung (2013) di
tién hanh phan tich dién bién phu sa @ DPBSCL trong
giai doan 2007-2012 dya trén nhiéu nguén anh vé
tinh khac nhau (Modis, Landsat, RapidEye). Nghién
ctru st dung phan mém MIP (modular inversion and
processing system) duoc xay dung dua trén thuat
toan co s& 1a cac diéu kién vat Iy vé cac yéu té hap
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thu cua dét, nude va khong khi dé phan loai cic tham
s6 chat lwong nudce trong anh. Két qua phan tich dya
trén su xac dinh céc chi sb quang hoc cua thuc vat,
nudc va hi€u chinh sy dnh hudng cta khi quyén, toa
d6, nhidu xa, hap thu. Heege ez al. (2014) da sir dung
nhirng anh vién tham c6 bd cam tng va do phan giai
khac nhau nhu MODIS, Landsat, MERIS, Spot,
RapidEye, ASTER va Quickbird dé quan tric do duc
ctia nude. Két qua nghién ciru chimg minh tinh kha
thi giai doan SSC nhung két qua giai doan con khac
biét dang ké 80 V6i s lidu do dac nén phuong phap
hiéu chinh cin dwoc ap dung. Do véy, nghién ctru
dugc thyc hién nhim gop phan vao viée tiép can ky
thuat moéi trong viéc khai thac $6 liéu phuc vu hoat
d6ng nghién ctru va danh gia SSC trén hé théng song
chinh tai DPBSCL.

2 PHUONG PHAP
2.1 Pham vi nghién ctru

Vung nghién ctru bao gdm hai nhanh séng Tién,
song Hau va khu vyc ven bién DPBSCL (Hinh 1).
Séng Tién va Séng Hau 1a hai nhanh cia Séng
Mekong khi d6 vao PBSCL truéc khi d6 ra bién
Péng. Hang nim hé thdng song chuyén trén 500 ty
m® nude ra bién véi luu lwong binh quan khoang
13.500 m%/s, trong d6 3/4 lugng nude tap trung trong
muia mua 1ii kéo dai tir thang 5 dén thang 10 hang
nam, 1/4 lugng nude d6 ra bién trong 7 thang con
lai. Luu luong cyc dai trén song vao khoang thang
9, thang 10 va luu luong dat cyuc tiéu vao thang 4
hang nam. Nguon nude cung cap cho dong chay
trong song chu yeu la nude tir thuong nguon song
Mekong va mua. Bén canh do, do 1a by phan cuoi
cung cua luu vuc séng Mekong tiép giap véi bién
nén ché d6 nuéc & diy chiu anh hudng 16n cua thiry
tridu. Hang nim, séng Mekong tai mot lugng bun
cat 16n do cac hoat dgng x6i mon tir thugng va trung
lru. Lugng bun cat nay hoa 1an mot phan trong nudc
va mdt phan bdi lang trong qua trinh van chuyén.
Téng khéi lugng bun cat ude tinh khoang 67 tridu
tan/nim bao gém céac chat vi luong trong dt, cac
chat phu sa lo limg hoa véi cac tap chat hitu co va
cac vét liéu di day nhu cat, san, soi,... Trung binh
trong 1 lit nude song c6 khoang 0,3-0,8 gr bun cat
va dat gia tri 16n nhét trong mua i (L& Anh Tuén,
2009).

Thoi gian nghién ctru 1a ndm 2014 (ndm c6 diéu
kién i trung binh).
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Hinh 1: Khu vue nghién ctru
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2.2 Phuwong phap thu thép sb liéu

2.2.1 Phuwong phap thu thap anh Landsat

Cac anh vé tinh Landsat 8 khu vuc PBSCL
trong giai doan nghién ctru dugc thu thap tir vé
tinh quan trdc trdi dat cia USGS

(https://earthexplorer.usgs.gov). Anh vé tinh
Landsat 8 c6 d¢ phan giai khong gian 30 m, chu ky

Bang 1: Anh Landsat sir dung trong nghién ciru

quét lap lai 16 ngay. Anh vé tinh Landsat dugc chon
trong nghién ctru do chiéu rong cua song Tién va
song Hau tir 1 km dén 4 km nén do phan giai cua
anh Landsat thé hién dwoc mit cat ngang cua song.
Téng s6 luong anh dwoc thu thap s dung cho
nghién ctru 13 17 anh véi thoi gian chup chi tiét nhu
Béng 1.

STT Ma anh

— e e e e
\]o\ul_bWN,_o\OOO\]O\UI-bbJNH

LCO8 LITP_ 125053 20130326 20170505 01 T1
LCO8 LITP_ 125053 20130627 20170503 01 T1
LCO8_LITP_ 125053 20131017 20170429 01 T1
LCO8_LITP_ 125053 20131102_20170428 01 T1
LCO8_LITP_ 125053 20131118 20170428 01 TI
LCO8_LITP_ 125053 20131204 20170428 01 T1
LCO8_LITP_ 125053 20140121 20170426 01 T1
LCO8_LITP_ 125053 20140222 20170425 01 T1
LCO8 LITP 125053 20140310 20170425 01 TI
LCO8 LITP 125053 20140326 20170424 01 TI
LCO8 LITP 125053 20140427 20170423 01 TI
LCO8_LITP 125053 20140513 20170422 01 TI
LCO8 LITP_ 125053 20140902 20170420 01 T1
LCO8 LITP_ 125053 20140918 20170419 01 T1
LCO8_LITP_ 125053 20141004 20170418 01 T1
LCO8_LITP_ 125053 20141105 20170417 01 T1
LCO8 LITP 125053 20141121 20170417 01 TI

. Thoi gian  Thoi gian cé
Ngay chup chup 50 liéu thue do
26/03/2013  03:15:09 03:00
27/06/2013  03:16:26 03:00
17/10/2013  03:16:21 03:00
02/11/2013  03:14:14 03:00
18/11/2013  03:15:09 03:00
04/12/2013  03:16:15 03:00
21/01/2014  03:15:23 03:00
22/02/2014  03:15:01 03:00
10/03/2014  03:14:47 03:00
26/03/2014  03:14:21 03:00
27/04/2014  03:14:03 03:00
13/05/2014  03:13:49 03:00
02/09/2014  03:14:21 03:00
18/09/2014  03:14:22 03:00
04/10/2014  03:14:24 03:00
05/11/2014  03:14:27 03:00
21/11/2014  03:14:21 03:00
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2.2.2 Phwong phdp thu thdp sé liéu thir cap

S liéu thuc do SSC giai doan 2013 — 2014 tai
hai tram Can Tho va My Thuén (Hinh 1) duoc thu
thap tir Trung tam Thay van Séng Ciru Long (s6 liéu
trung binh & cac d6 sau thuy luc khac nhau) nham
phuc vu cho viéc xay dung mo6 hinh uéc tinh SSC tir
anh vién tham. Do phan giai thoi gian cta dir lidu
SSC do dac 1a hang gid nén sai s6 thoi gian giira
dit liéu do dac va anh vién tham 1a duéi 20 phut
(Bang 1).

2.3 Phuong phap xir Iy s6 liéu

2.3.1 Phwong phdp tién xir Iy anh

Hiéu chinh by cam: La qua trinh chuyén doi gia
tri s6 nguyén thanh gi tri thuc cta buc xa dién tir
thu nhan duoc boi bd cam. Hiéu chinh sai s6 do anh
hudng cua bo cam ddi voi anh vé tinh Landsat 8 theo
CT1 (Mishra et al., 2014):

Ly =M, x Qcar + 4y, (CTI)

Trong d6: My va Ay 12 hé s6 chuyén d6i (1ay trong
tép metadata ciia anh Landsat 8), Q.. 1a gia tri so
cua anh (DN).

Hiéu chinh khi quyén: Birc xa dién tir thu nhan
dugc boi bo cam chiu anh huong cia khi quyén.
Muc dich cua viéc hi¢u chinh anh huong cta khi
quyén la Iam gidm anh huong cta sy he‘ip thuy, tan xa
gdy ra boi cac thanh phan c6 trong khi quyén dén
gia tri phan xa bé mat. Trong nghién ciru nay, mod
hinh ham truyén biac xa MODTRA (Gao et al.,
2000) dugc tng dung hiéu chinh anh huong cta khi
quyén cho anh Landsat 8 bang mé dun Flaash trong
Envi.

Phuong phap t6 hop mau gia dwoc sir dung nhim
xac dinh pham vi mat nudc clia cac nhanh song Tién,
song Hau véi cac khu vuc miat dit xung quanh. Sau
d6, tao mat na (mask) nham che cac khu vuc dat lién
khong thugc pham vi nghién ctru.

2.3.2 Phuong phap xdc dinh phwong trinh woc
lwong SSC tir anh vién tham

Phén tich hdi quy tuyén tinh 1a mot phwong phép
phan tich quan h¢ giira bién phu thudc Y voi mot
hay nhiéu bién doc 1ap X. M6 hinh héa str dung ham
tuyén tinh (bac 1). Cac tham s6 cua mo hinh (hay
ham s6) dugc udc lugng tir dir liéu. H01 quy tuyen
tinh dugc sir dung rong rai trong thuc té do tinh chat
don gian hoa cua hdi quy. C6 hai dang hdi quy tuyén
tinh co ban 1 hoi quy tuyén tinh don bién va hdi quy
tuyén tinh da bién.

. Phuong trinh hdi quy tuyén tinh don bién (dang
tong quat) nhu sau (CT2):

Yt= o+ BXt (CT2)
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Trong do: Xt va Yt la gia tri quan sat thir t (t tr
1 dén n) cuia bién doc 1ap va bién phu thudc; o va B
1a hé s6 hoi quy. Phwong trinh hoi quy tuyén tinh
don duoc st dung dé chi ra ring chi c6 duy nhit mot
bién giai thich (X) dugc st dung trong mé hinh.
Nguoc lai, phuong trinh hdi quy tuyén tinh da bién
duoc st dung khi c6 nhiéu hon mot bién giai thich
(c6 thé c6 X1, X2, X3... tham gia trong mé hinh).

Theo Nguyén Khic Thoi va ctv. (2011) va
Christopher et al. (2014), SSC va su phén xa cta cac
kénh pho (dic biét trong dai song nhin thdy) c6 moi
tuong quan véi nhau. Do do, trong pham vi nghién
clru nay, phuong trinh hoi quy tuyén tinh (don bién
va da bién) duoc tmg dung nham xiy dung mo hinh
udc lugng SSC. Nghién ctu dugc thyc hién trén co
sO tiép can theo hudng gia thuyét gia tri phan xa
trong Ung vai timg kénh phd c6 thé duoc xem la
bién (X) trong phwong trinh dung dé wéc lwong SSC
trén song (Y). Theo do, gia tri quang phd (twong v ing
voi tung kénh pho Band) tai vi tri (pixcel) c6 so
liéu thyc do (Can Tho va My Thuén) duoc trich loc.
Sau do, tién hanh phén tich hoi quy tuyén tinh don
bién giita chudi s6 liéu SSC thuc do v6i lan luot timg
chudi so liéu phan xa (img v6i mot kénh pho) va
phan tich hdi quy tuyen tinh da bién gitra chudi s6
licu thue do véi két hop céac chudi sb liéu phan xa
ctia nhidu kénh phd khac nhau. Theo d6, v6i mdi két
quéa phan tich cho ra hé s6 xac dinh R? twong tng
nén phuong trinh ¢6 hé sé xac dinh R? cao nhat dugc
xem xét rng dung tinh toan SSC cho toan ving
nghién ctru (dua trén cong cu raster calculation).

Qua trinh trich loc cac gia tri phan xa tai tung
pixel rng v6i vi tri hai tram thuc do tram Cén Tho
va tram My Thuén duge thuc hién trén nén phan
mém Envi bang cach tao shapfile vi tri hai tram can
trich loc gié tri va dua vao phan mém dé ly gia tri
phén xa tai pixel & toa do hai tram quan tric.

2.3.3 Danh gia do chinh xdc cua phwong phap

Do chinh xac (accuracy) la thut ngir chung chi
murc d6 phu hop gitra du bao va thuc té (xac dinh
boi quan tric). Sai khac gilta gia tri quan trac va gia
tri du bao dugc goi 1a sai s0. Sy sai khac nay cang
nho thi sai s6 cang nho va do chinh xéc s& cang cao.
Theo Tran Nguyén Minh Thu va Pham Xuén Hién
(2016), viéc danh gia tinh chinh xac cta cac du doan
¢6 thé sir dung mot sd thong sb nhu sai s6 binh
phuong trung binh binh quén (RMSE - root mean
square error), sai sd tuyét ddi trung binh (MAE -
mean absolute error). Tinh chinh xac cua cac du
doan dugc do trén n quan sat, trong d6 pi la gia tri
du doan danh gia cua muc i va ri la gia tri danh gia
thuc té ciia muc i. Do d6, nghién ciru tinh toén cac
thong sd nay duya trén chudi s6 liéu SSC thuc do va
SSC moé phong theo phuong trinh hdi quy tuyén tinh
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(dwoc tim ra nhu phan trén) nhdm dénh gia do xac
cua phuong phap udc lugng SSC tir anh vien tham.
a. Sai s6 tuyét doi trung binh MAE

MAE biéu thi mtrc do trung binh cia sai s6 mo
hinh nhung khéng néi 1é€n xu hudng 1éch cua gia tri
du béo va quan trac. Khi MAE = 0, gi4 tri md hinh
hoan toan triung khép véi gia tri quan tric. MAE
duoc tinh theo CT3 (Sutherland et al., 2004):

1 ..
MAE = — ti(pi—ri)
(CT3)

b. Sai s6 binh phwong trung binh binh qudn
RMSE

Sai s6 binh phuwong trung binh 1a mét trong
nhing dai luong co ban va thuong duoc st dung phod
bién cho viéc danh gia két qua ciia mo hinh dy bao
s6 tri. RMSE biéu thi d6 16n trung binh ciia sai sd.
Dic biét, RMSE rét nhay voi nhitng gia tri sai $6
1én. Do d6, néu RMSE cang gan MAE, sai s6 mo
hinh cang on dinh va co thé thuc hién viéc hiéu
chinh san phdm mé hinh. RMSE dugc tinh theo CT4
(Sutherland et al., 2004):
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RMSE = VMSE = %Z?zl(pi —ri)2  (CT4)

c. D¢ léch (bias)

Bén canh cac thong s6 danh gia dg chinh xéc, do
1&ch (bias) 1a mtrc 6 phu hop gitra trung binh quan
trac va trung binh du béo ciing duoc sir dung nham
danh gid do tin cay (reliability). H¢ s6 bias duoc tinh
theo CT5 (Sutherland et al., 2004):

Bias = %Zle(yj —x)=<Y>-<X>
(CT5)
Bias =YM — XM

Trong d6 : Y 1a mét tap hop cac du bao hoac du
doan y1, y2, y3... yj. X 1a tap hop céc quan sat x1,
X2, X3,... Xj voi phan tir thir n ciia mdi bo s6 lidu.
YM va XM la gia tri trung binh trong Y va X.

Tom tat qua trinh nghién ctru dugc thé hién nhu
Hinh 2.

Anh vién tham

Thu thap s liéu

Xac dinh bién dong
SSC theo khong
gian va thoi gian

Landsat 8 khu vuc SSC thuc do
nghién ctru
Tién xir Iy
Tao mask che khu Rut trich gié ’tri 'cég Xéc dinh mé hinh
vue khong thudc band tai vi tri c6 so »> hdi quy
pham vi nghién ctru liéu thuc do
Ap dung md hinh ) o
tinh toan SSC cho Danh gid ‘}% FHLC@Y
khu vue nghién ctru cua mo hin

Hinh 2: So d6 quy trinh thwe hién nghién ciru
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3 KET QUA VA THAO LUAN
3.1 Két qua thu thép sb liéu SSC thye do

Dién bién SSC trung binh ngay niam 2014 tai
tram My Thuan (Hinh 3) cho thidy SSC cao (>80
mg/L) trong giai doan thang 7 — 10 (giai doan mua
11); trong d6, SSC dat dinh cao nhét (khoang 200
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mg/L) vao khoang thang 9 - 10 twong ing vadi dinh
lii tai PBSCL. Tir thang 11, SSC bat dau giam va
thdp nhit (< 20 mg/L) vao giai doan thang 4 — 5
(mua kiét). Trong giai doan tir thang 7 — 10 (giai
doan mua 11), SSC ¢6 sy bién dong nhiéu (chénh
léch gitra gia tri 16n nhit va nho nhat vao khoang
120 mg/l); trong khi d6, SSC giai doan mua kiét
(thang 1 — 6) 6n dinh va it bién dong hon.

™
\\ \\\

Na
SRR

N
O N

O

Ngay

Hinh 3: SSC trung binh ngay tai tram My Thuin nam 2014

3.2 Phwong trinh wéc lwgng SSC

Phan tich hoi quy tuyén tinh giita gia tri phan xa
ctia cac kénh phd véi chudi s6 liéu SSC thuc do cho
thdy kénh do (budc song tir 0,63 — 0,68 pm) co
tuong quan chit ch& nhét (R2= 0,32), cac kénh phd
con lai tuong quan kém (R2<0,2) (Bang 2). Két qua
phu hop v6i cac nghién ciru vé vién tham xac dinh
rang gitra d¢ duc cuia nudce va kha nang phan xa phé

clia cac dai song tir 0,6 + 0,7 um c6 mbi lién hé tuyén
tinh (Nguyén Khéc Thoi va ctv., 2011). Mic du ¢d
quan hé chit ché nhit so véi cac kénh phd con lai
nhung hé s6 phan xa tir kénh do6 chi giai thich dwoc
32% gia tri SSC thuc do (R? = 0,32). Do vay,
phuong trinh hdi quy don bién véi timg kénh phd
riéng 1€ chua du co so uoc luong SSC cho ving
nghién ctru.

Bang 2: Phurong trinh hdi quy don bién giira gia tri phan xa ciia cic kénh phd va SSC thue do

Kénh pho (band) Budc song (um) Phwong trinh R?
Bl 0,433 -0,453 y =0,0001*B1 + 0,073 0,002
B2 0,450 - 0,515 y =-401,58*B2 + 80,544 0,032
B3 0,525 - 0,600 y =350,43*B3 + 15,447 0,052
B4 0,630 — 0,680 y =538,46%B4 — 9,0523 0,320
BS5 0,845 — 0,885 y =-22,995*%B5 + 53,464 0,000
B6 1,560 — 1,660 y=-1311,7*B6 + 70,135 0,171
B7 2,100 —2,300 y =-1553,7*B7 + 69,464 0,165

Phan tich hdi quy tuyén tinh da bién cho thiy t6
hop kénh 3 (kénh lyc) va kénh 4 (kénh do) c6 hé 50
xac dinh cao nhat voi R2 = 0,71 (Bang 3). Nhin
chung, nhiéu nghién ciru da ching minh ca vé mat
li thuyét va thuc nghiém rang cac dai quang hoc co
twong quan cao voi SSC, dac biét trong dai song do
(pham vi buéc song tir 0,6 — 0,7 um) va can hong
ngoai (budc song tur 0,7 — 1,0 pm) (Hoyler, 1978;
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Kirk, 1994). Tuy nhién, mdi trong quan giita SSC
va hé s6 phan xa c6 thé thay déi tiy thudc ndng do
SSC; chéng han, SSC tir 0 — 50 mg/L thuong cod mbi
quan hé tuyén tinh véi hé sd phan xa trong cac dai
quang hoc (xanh duong, xanh luc va d6) (Munday
and Alfoldi, 1979; Ritchie ef al., 2003) trong khi dai
can hong ngoai (NIR) thudng tuong quan cao voi
SSC ¢ nong do cao hon (> 50 mg/L). Trong pham
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vi nghién ctru, chudi sb lidu SSC thuc do duogc sir
dung dé xac dinh md hinh hdi quy twong Gmg véi cac
thoi diém thu thap dugc anh Landsat khong c6 may
che phu tai tram quan tric. Do do, chudi s6 liéu phan
bd ngu nhién trong nim bao gdm ca trong giai doan
mua kiét va mua 1d (gia tri SSC dao dong tir 15,9 —
157,2 mg/L, trong d6 63% sb liéu trong chudi quan
sat co gia tri dudi 50 mg/L (bach phan vi 63th =
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49.9)). Bén canh d6, mdi twong quan giita SSC va
hé sb phan xa con co thé bi anh huong vao su hién
dién cua cac vat liéu quang hoc khac nhu tao hoac
cac chét hitu co hoa tan (Han, 1997). Do viy, két
qua nay phu hop vai cac nghién ctru ¢6 lién quan va
phuong trinh hdi quy tuyén tinh v6i cac bién 1a hé
s6 phan xa ctia kénh luc va kénh do ¢6 kha nang ng
dung uéc luong SSC cho khu vyc nghién ctu.

Bang 3: Phuong trinh hdi quy da bién giira gia tri phin xa ciia cac kénh phd va SSC thuc do

T6 hop kénh pho Phuwong trinh R?

Bl1, B2 79,687 — 2985,8*B1 + 2806,641*B2 0,20
Bl1, B3 49,741 - 1316,83*B1 + 947,911*B3 0,33
B1, B4 48,791 — 989,634*B1 + 674,911*B4 0,54
B1, B5 122,122 — 1499,323*B1 + 1234,713*B5 021
B1,B6 83,012 — 202,897*B1 — 1147,036*B6 0,18
Bl1, B7 88,433 — 288,348*B1 — 1327,531*B7 0,18
B2, B3 42,054 —2019,174*B2 + 1418,313*B3 0,37
B2, B4 52,098 — 1337,766*B2 + 814,6¥B4 0,59
B2, B5 96,064 — 957,537*B2 + 679,276*B5 0,07
B2, B6 60,95 + 155,56*B2 — 1432,428*B6 0,17
B2, B7 67,494 + 32,42%B2 — 1579,54*B7 0,17
B3, B4 82,623 — 2167,808*B3 + 1748,035*B4 0,71
B3, B5 11,515 + 526,119%*B3 — 434,291 *B5 0,08
B3, B6 -1,342 + 756,214*B3 — 1979,063*B6 0,37
B3, B7 -1,103 + 743,586*B3 — 2335,885*B7 0,36
B4, B5 -1,365 + 679,532*B4 — 703,166%B5 0,41
B4, B6 2,243 + 641,118*B4 — 1733,566*B6 0,61
B4, B7 1,075 + 647,786*B4 — 2098,3*B7 0,61
B5, B6 49,588 + 986,371*B5 — 2283,0 22*B6 0,29
B5, B7 53,808 + 681,474*B5 — 1733,566*B7 0,23
B6, B7 70,134 — 1286,467*B6 — 30,902*B7 0,17

3.3 Phan bd SSC theo khong gian va thoi
gian

Két qua wdc lugng SSC cho khu vue nghién ctru
song Tién, song Hau va ving ven bién duoc thé hién
trong Hinh 4 va Hinh 5. Theo d6, SSC cao nhit vao
thang 9 va thip nhat vao giai doan thang 4, 5. Két
qué nay phtt hop vdi két qua phan tich dién bién SSC
thuc do trong giai doan nghién ctru. Bén canh do,
céc ban d6 phan bd khong gian SSC tir anh vién
tham cung cap cai nhin dong thoi, toan canh vé SSC
trén toan khu vure nghién ciru. Két qua giai doan anh
vién tham phu hop v&i nghién ctru cua Vo et al.
(2017) cho thay phu sa tir song Mekong (giai doan
2013-2015) d6 ra viing ven bién c6 hinh dang theo
huéng Pong Béc trong thang cac thang mua li
(théng 7- 9), thay doi khong dinh hudng trong thang
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giao mua (thang 10) va chuyén dan vé huéng Tay
Nam trong cac thang mua khé.

Trong cac thang mua kiét (Hinh 4) két qua giai
doan cho thidy SSC trén song tuong ddi thap tuy
nhién khu vuc ven bd lai c6 SSC tuong ddi cao.
Theo Vo et al. (2017), diéu nay co thé do déy 1a giai
doan mua kiét, nude trén song Mekong dd vé it nén
SSC trén song Tién va song Hau thip; riéng khu vy
ven bd bién SSC cao c6 thé nhd vao 16p tram tich
day hinh thanh trong mua 1 dugc dong chay ven bo
va song bién khudy dong phuc hoi lai. Két qua nay
phu hop voi nghién cuu cua Lé Manh Hung va
Nguyén Nghia Hung (2013), trong cac thang mua
kho, SSC trén song va ving ven bién chiu anh
hudng boi dong luc bién Pong 16n hon so véi phia
thuong ngudn.
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Hinh 4: Phan bb SSC thang 2 (A), thang 3 (B), thang 4 (C) va thang 5 (D) nam 2014

Trong cac thang mua 1t (Hinh 5), SSC trén song
va khu vuc ven b bién déu cao, diéu nay c6 thé
duogc giai thich 1a do day 1a giai doan mua 14, luu
lwong nudc trén séng Mekong db vé 16n nén SSC tai
vung nghién ctru cao (Vo et al., 2017). Bén canh do,
két qua phan bd SSC theo khong gian trong giai
doan nay & cac anh SSC thang 7, 11 va 12 cho thay
SSC cao chit yéu chi tap trung trén séng va ven bd
trong khi cac anh thang 9, 10 cho thay tai nhiing khu
vuc xa bo (cach bo khoang 20 km) van phat hién
SSC cao. Piéu nay co thé cho thay viéc van chuyén
SSC tir séng ra bién c6 kha niang chiu tac dong tir ca
dong lyc tir phia thuong ngudn (nudc trén séng
Mekong d6 vé nhiéu két hop voi ché do mua dia
phuong) va dong Iyc bién Pong (d6 cao song bién
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vao khoang 1 m trong giai doan nay). Do vay, SSC
tir song ra bién co6 thé s& thay doi theo ché do triéu,
cu thé khi thiy triéu thap, nhimg khu vyuc cach kha
xa bo bién van phat hién SSC cao trong khi vao luc
thity triéu cao SSC co ban tap trung khu vuc cira
song va ven bd (Vo et al., 2017). Tuy nhién, do
nghién ctru sir dung anh Landsat 8 c6 chu ky lap lai
1a 16 ngay v6i cing mot thoi diém chup trong ngay
nén chua phan anh ré duoc sy thay d6i SSC theo ché
d6 tridu. Ngoai ra, SSC trén song trong thang 10 cao
hon trong thang 12 nhung ngugc lai SSC khu vyc
ven bién thang 10 thap hon thang 12. Theo Vo et al.
(2017), diéu nay co6 thé duoc giai thich do yéu tb
song bién thang 12 manh hon thang 10. Song 1a mot
trong nhitng yéu t6 lam khudy dong khu vyc ven
bién 1am cho SSC cao hon.
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Hinh 5: Phan b SSC théng 7 (A), théng 9 (B), thang 10 (C), thang 11 (D) v thang 12 (E) niim 2014

3.4 Dianh gia dd chinh xdc ciia két qua giai

doan

Két qua danh gia do chinh xéc gitra s liéu wdc
tinh (dua vao anh vién tham) véi sb lidu thuc do
duoc thé hién nhu Bang 4. Theo do, hi¢u sb giita
trung binh chudi s6 liéu thuc do va chudi s liéu wdc
tinh tir phuong trinh (Bias) co gia tri la -0,0000389
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cho thiy SSC uéc tinh cho gia tri cao hon so v&i
SSC thyc do; tuy nhién, trung binh hai chudi s6 licu
khong c6 su chénh léch déng ké. Sai s tuyét ddi
trung binh MAE va sai s6 binh quan trung binh
RMSE c¢6 gi tri 1an luot 1a 14,4 va 18,675. Theo
Tran Nguyén Minh Thu va Pham Xuan Hién (2016),
céc gia tri do ludng nay bang 0 khi mé hinh dat dugc
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hiéu qua tot nhat, gia tri nay cang cao, hiéu qua cia
moé hinh cang thip. Tuy nhién, trong truong hop
nay, s lidu SSC dugc tinh theo don vi mg/l nén keét
quéa nay 1a kha t6t so véi cac nghién ctru khac co
cung phuong phap thuc hién. Chang han, nghién
ctru cua Christopher et al. (2017) cho gia tri RMSE
13 0,86 vai s6 lidu SSC dugc tinh theo don vi g/l.
Bén canh do, gia tri MAE va RMSE kha gan cho
thiy sai s6 m6 hinh 6n dinh (Tran Nguyén Minh Thu
va Pham Xuan Hién, 2016). Ngoai ra, hé sO twong
quan r ¢ gia tri bang 0,844 cho thay s liéu thyuc do
va sb lidu uéc tinh c6 mdi twong quan thuan (r
dwong) va kha chat (r dan vé 1). Do véy, nhin chung,
két qua woc lugng SSC tir phuong trinh nghién ctru
tim duoc 1a kha tét, co thé chép nhan dugc vi thuc
té viéc xac dinh SSC rat kho khian do phu sa cta
vung nghién ctru ¢6 hat min, cé két tha va bj tac
d6ng boi ngudn nude man (tir bién) (Lé Manh Hung
va Nguyén Nghia Hung, 2013).

Bing 4: Cac thong s6 danh gia o chinh xac giira
s0 liéu wéc tinh va thuc do

MAE RMSE r

14,400  18,6750,844

Bias (Ythl.rc do- Ymo phong)
-0,0000389

Bén canh d6, theo Lé Manh Hung va Nguyén
Nghia Hung (2013), ving PBSCL thuong ¢ nhiéu
may, trong khi d6 may la mot trong nhiing tac nhan
gdy can tro 1on dén viéc giai doan anh vé tinh do
ngoai viéc che phu 1én cac ddi trong quan sat, may
cling tao nén nhitng bong ram (dudi tac dong cia
4nh sang mit troi) trén bé mat gy anh huong dén
chat luong giai doan (khé danh gia phan bd SSC
theo khong gian). Ngoai ra, theo Nguyén Khac Thoi
va ctv. (2011), cudng d6 anh sang s& giam dan theo
cép s6 nhan véi do sau ting dan khi xdm nhap vao
nude. Qua trinh nay dugce goi la sy suy gidm va cé
anh huong 16n dén dir lidu vién tham trong moi
truong nude. Anh sang bi yéu dan di ¢én mot do sau
nao d6 s& khong c6 phan xa lai va bi hap thu hoan
toan trong nudc. Mirc do suy giam 1a khac nhau véi
cac budce song cua buc xa dién tir. Trong ving anh
sang nhin thiy, budc séng mau do cua quang phd
suy giam nhanh hon so v6i mau xanh c6 budc song
ngin hon. Do d6, diy 1a mot trong nhimng yéu t6 anh
huéng dén tinh chinh xac ciing nhu kho khan cho
viéc giai doan anh dé udc lugng SSC cho ving
nghién ctru (do phu sa lo ling 1a toan bo lugng phu
sa lo Iung trong cot nudce, trong khi d6 gidi han cia
vién tham, dic biét trong cac dai phd nhin thay, 14 &
do sau cang cao mirc d) phan xa cang kém).

4 KET LUAN VA KIEN NGHI
4.1 Kétluan

Nghién ctru xac dinh dugc moé hinh hdi quy
tuyén tinh véi cac bién la hé so phan xa tir kénh luc
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va kénh do6 c6 kha nang ung dung udc luong SSC
cho khu virc nghién ctru (R? = 0,71). Két qua kiém
chimg cho thiy giita chudi s6 lidu SSC thyc do va
SSC udc tinh theo phuong trinh co su tuong quan
chat ché (r = 0,844, Bias = -0,0000389), sai s6 binh
quan trung binh RMSE la thap hon so v6i mot sb
nghién ciru ciing hudng tiép can da duoc cong bd.
Bén canh d6, két qua udc lwong SSC cho toan ving
nghién ctru phan anh dung xu huéng bién dong SSC
theo thoi gian trong ndm so véi s6 liéu thuc do cling
nhu phu hop voi anh hudng cua cac yéu thay dong
luc song, bién tai vung nghién ctru. Do do, c6 the
nghién ctru dién bién SSC trén séng theo hudng tiép
can anh v¢ tinh.

4.2 Kién nghi

Do sb lidu thuc do tai cac vi tri khac nhau bi gidi
han nén dé& xuat nghién ciru tiép theo ung dung
phuong phéap va thu thap thém sb liéu thuc do &
nhiéu vi tri khac nhau dé cing ¢ thém do chinh x4c.
Bén canh d0, sir dung Két hop céc loai anh v¢ tinh
v6i nhidu cép do phan giai vé khong gian va thoi
gian khac nhau (ching han nhu anh Modis,
Sentinel,...) & b sung ho tro danh gia phan bd SSC
t6t hon ciing nhu han ché anh huong ciia may doi
v6i két qua nghién ciru.
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