NGHIEN CUU

NGHIEN cUu XAY DUNG BAN DO HIEM HOA XAM NHAP MAN
BANG ANH VE TINH, AP DUNG THi DIEM CHO VUNG CUA SONG TIEN

TRAN THI TU', MAI QUANG TUAN!
"Trudng Dai hoc Tai nguyén va Moéi trudng Ha Noi

Tom tat

Nghién ciiu sit dung dii liéu dnh vién thdm da nguon (Sentinel-2, Landsat 8/9, Sentinel-1) két hgp mé hinh
dia hinh s6 DEM GLO-30 trén nén ting Google Earth Engine (GEE) dé xay dung bdan dé hi€ém hoa xam nhdp
mdn ving ciia song Tién giai doan mita kho tii thang 11/2019-4/2020. Chi sé BGRratio (ty so phd giiia kénh
xanh-dé) dugc xdc dinh cé tuong quan cao nhdt véi d6 mdn thuc do (EC, r = 0.78-0.84), dugc sii dung lam co
s6 phan ving mdn theo cdc cap HO-H4 (tix khong mdn dén rdt cao). Két qua cho thdy, dinh mdn xdy ra vao
thdng 2-3/2020, tring véi dot han mdn lich sit 6 Dong bang song Ciiu Long (PBSCL); tong dién tich nuéc mdn
>4%o dat khodng 5.500 ha. Phdn viing hiém hoa cho thdy cdc xd ven bién nhu Thanh Phii, Ba Tri, Binh Dai,..
chiu dnh huéng ndang (H3-H4, chiém 45-60% dién tich), trong khi khu vic trung tam (Giong Trom, M6 Cay)
6 mifc trung binh (H2-H3) va phia Tay (Chau Thanh, Chg Ldch) hdu nhu an toan (H0-H1). Mé hinh dat d6
chinh xdc tong thé 87-92%, hé s6 Kappa 0.81-0.88. Két qud chitng minh tinh hiéu qud cia viéc ling dung dnh
vé tinh va nén tang GEE trong gidm sdt va cdnh bdo s6m xdm nhdp mdn, hé trg quy hoach nguon nudc va nong
nghiép thich iing bién doi khi hdu tai dia phuong.

Tis khéa: Xam nhdp mdn, ban dé hiém hoa, GEE, sentinel-2, landsat 8/9, Bén Tre.

Ngay nhdn bai: 15/10/2025; Ngay siia chita: 8/11/2025; Ngay duyét ding: 25/11/2025.

Research on development of salinity intrusion hazard maps
using satellite images, pilot application in the Tien river estuary

Abstract

This study utilized multi-source remote sensing data (Sentinel-2, Landsat 8/9, Sentinel-1) combined with the
GLO-30 Digital Elevation Model (DEM) on the Google Earth Engine (GEE) platform to develop a saltwater
intrusion hazard map for the Tien River estuarine region during the dry season from November 2019 to
April 2020. The BGRratio index (spectral ratio between the blue-red bands) was found to have the strongest
correlation with measured salinity (EC, r = 0.78-0.84) and was used as the basis for classifying salinity hazard
levels from HO to H4 (ranging from non-saline to very high hazard). Results indicated that peak salinity
occurred during February-March 2020, coinciding with the historic drought-salinity event in the Mekong
Delta. The total saline area (>4%o) reached approximately 5,500 hectares. Hazard classification results
revealed that coastal communes such as Thanh Phu, Ba Tri, and Binh Dai were severely affected (H3-H4,
accounting for 45-60% of the area), whereas central communes (Giong Trom, Mo Cay) experienced moderate
impacts (H2-H3), and western communes (Chau Thanh, Cho Lach) remained largely unaffected (H0-H1). The
model achieved an overall accuracy of 87-92% and a Kappa coefficient of 0.81-0.88. The findings demonstrate
the effectiveness and feasibility of applying satellite imagery and the GEE platform for monitoring and early
warning of saltwater intrusion, supporting water resource management and climate-resilient agricultural
planning at the local scale.
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1. DPAT VAN PE

Xam nhdp mdn la mét trong nhiing thach thiic
nghiém trong trén toan cau, anh hudéng dén hon 1 ty
nguoi, gay suy thoai tai nguyén dat, nudc, giam nang
sudt nong nghiép va de doa sinh ké ctia ngudi dan.
Duéi tac dong ctia bién déi khi hau, nudc bién dang
va thay d6i dong chay sdong Mekong lam tinh trang
xadm nhip man & Pong bang song Cliu Long ngay

cang trdm trong. Vung ctia song Tién véi dia hinh thap
va hé thong song ngoi day déc, 1a khu vuc chiu anh
hudng nang né nhat, dic biét trong mua kho khi man
xam nhap sau 40 - 60 km vao ndi dong. Phuong phap
quan tric truyén thong cht yéu tai cac ctia song, tén
kém va khong phan anh ddy du dién bién man theo
khong gian va thai gian[3]. Do d¢, viéc ting dung anh
vé tinh trong gidm sat xam nhdp mdn la hudng tiép
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can mdi, giup theo doi lién tuc, dién rong va tiét
kiém chi phi. Nhiéu nghién ctiu gan day tai khu
vuc nghién ctiu da ching minh hiéu qua cta
cdng nghé nay nhu: Nguyén Thi Lan (2018) véi
anh Landsat[5]; Pham Vin Hung (2019) dung
Sentinel-2[5]; Nguyén Van Tai (2020) m6 phong
bang MIKE 11; Lé Minh Dtic (2021) két hgp
Landsat-Sentinel-1; Trung tam KTTV Qudc
gia (2022) x4y dung hé thong canh bao sém|[2].
T thuc té€ do, viéc nghién ctiu xay dung ban do
hiém hoa x4m nhap méin bing anh vé tinh ap
dung cho khu vuc nghién ctiu la can thiét va cé
y nghia thuc tién cao [1,6] (Hinh 1).

Vung ctia song Tién nam & ha luu song
Mekong, thuoc vung DBSCL, phia Dong giap
Bién Dong véi dudng bo bién dai khoang 65 km.
Dia hinh thép, bi chia cat boi hé thong song Tién,
Ba Lai, Him Ludng va C6 Chién, tao diéu kién
thuén 1gi cho phat trién ndng nghiép, nudi trong
thuy san nhung cting khién tinh dé bi anh hudng
béi xam nhdp mdn trong mua kho.

2.SO LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Sé liéu

Viing nghién ciiu: Vung clia song Tién

Thoi gian: 5 thang mua kho tu thang 11/2019
dén 4/2020.

Dii liéu: Sentinel-2, Landsat 8/9, Sentinel-1,
DEM (Hinh 2, Bang 1).

2.2. Phuong phdp nghién ciiu

Nghién ctiu sti dung phuong phap tich hgp anh
vién tham da nguén va xt ly trén nén tang Google
Earth Engine (GEE) nhiam danh gid mutc do xdm
nhép mén tinh Bén Tre giai doan 12/2019 - 4/2020.
Céc dii liéu chinh bao gom anh Sentinel-2 SR (10-
20 m), Landsat 8/9 SR (30
m), Sentinel-1 radar (VV,

Hinh 1. Bdn do6 khu viic nghién ciiu[2]

o TIEN XU LY DI LIEU ****x /
// Sentinel-2
function maskS2(img){
var ga = img.select('QA60");
var mask = ga.bitwiseAnd(1<<10).eq(@).and(qa.bitwiseAnd(1<<11).eq(9));
return img.updateMask(mask).divide(10000)
.select(['B2','B3','B4", 'B8","B11","B12'],
['blue’, green’, 'red", 'nir", 'swirl®, 'swir2'])
.toFloat();

// Landsat 8/9
function maskL89(img){
var ga = img.select('QA_PIXEL');
var cloud = qa.bitwiseAnd(1<<3).neq(®)
.or(qa.bitwiseAnd(1<<4).neq(@))
.or(qa.bitwiseAnd(1¢<5).neq(@));
return ing.select(['SR_B2','SR_B3','SR_B4',"SR_BS",'SR_B6',"SR_B7'])
.multiply(©.0000275).add(-0.2)
.rename(['blue’,'green’, 'red’, 'nir’, 'swirl’, 'swir2'])
.updateMask(cloud.not()).toFloat();

// Sentinel-1
function prepSi(start,end){
var s1 = ee.ImageCollection(]' COPERNICUS/S1_GRD')
.filterBounds(benTre).filterDate(start,end)
.filter(ee.Filter.eq('instrumentMode', IW"))
.filter(ee.Filter.listContains('transmitterReceiverPolarisation’, 'W"))
.filter(ee.Filter.listContains('transmitterReceiverPolarisation','VH"))
.select(['W', 'VH']);
var med = sl.median().clip(benTre);
var ratio = med.select('W').divide(med.select('VH")).rename('W_VH');
return med.addBands(ratio).toFloat();

}
// DEM
var dem = ee.ImageCollection('COPERNICUS/DEM/GLO3@")

Hinh 2. Thé hié¢n ldy dii liéu viing nghién ciiu

Bang 1. Dii liéu dugc xuit ra dudi dang thong s

VH) va DEM GLO-30. Do ‘
Anh d ay, hié 5 A : B N C Tin sudt/
nh dugc loc méy, hiéu Nguon B6 suu tap GEE Micxtly | phén Bang dung .
, X v 4 quy dao
chinh phén xa va cat theo giai
ranh giéi tinh, sau dé tao | . | COPERNICUS/S2_ | SR(phan | o |B2,B3,B4, B8, | .
anh trung vi hang thang d¢ | > "¢ [ SR_HARMONIZED | xa mit dat) B11, B12 &2y
gidm nhiéu (Hinh 3). Landsat | LANDSAT/LCOS..../
Cac chi s6 NDWI dugc 8/9 T1_L2, LANDSAT/ | SR(C2L2) | 30m | SR_B2-SR_B7 | 16 ngay
duing xac dinh mat nuéc, con LC09.../T1_12
BGR ratio = (Blue + Green)/ . COPERNICUS/ GRD VV, VH (IW 6-12
., s . Sentinel-1 . ~10 m .
Red phan anh bién dong do S1_GRD sigma0 mode) ngay
min bé mit. Chi s6 BGR COPERNICUS/
) T , DEM Mosaicked 30 DEM —
ratio dugc chuin hda theo DEM/GLO30 osaicke m
hin vi p50 va p75, tuc
g an VI P Uva nll)l R r}g i(l,;a}rll;nh users/tttukttv/ Vector - Thudc tinh o
g Vung m?;n , ¢ va man o SongTien NAME_2
cao. Tt d6, dién tich nude co chinh
dd man > 4%o dugc xac dinh Nguon [4,12,15,16]
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THU THAP DU LIEU

—P Sentinel-2, Landsat 8/9, Sentinel-1, DEM
TIEN XU LY ANH

—» Hiéu chinh khi quyén, loc may, cit AOI

TINH TOAN CHI SO VIEN THAM
| p NDVI, NDWI, SI, NDSL,...
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cho tling thang, cdng don d€ tinh tdng s6 ngay mén.

Két qua dugc phan cip theo 5 miic hiém hoa HO-H4 va
thong ké theo tiing huyén. Céc san phdm dau ra gobm ban do
hiém hoa x4m nhap min, biéu d6 xu hudng dién tich min
theo thang, va bang thong ké dién tich - ty 1é méan theo huyén.

2.3. Cdc chi s6 danh gid chdt lugng mo hinh

Céc chi s6 trén dugc tinh tu dai phé Sentinel-2 va Landsat

NOI SUY DU LIEU MAN & XAY DUNG MO HINH
—» Tuong quan chi s6 - @6 mén (RF / Ho1 quy)

CHONG LGP GIS VA PHAN LOAI NGUY CO
—P» Chuén hoa, gan trong s0, 13p ban d6 hi€ém hoa

KET QUA

L_p Béin dd hiém hoa xam nhdp man tinh Bén Tre

Hinh 3. So db nghién ciiu

Bang 2. Cac chi s6 vién tham st dung trong nghién ciu xAm nhap

man tinh Bén Tre

8/9. Trong nghién ctiu, BGRratio dugc chon la chi s6 chu dao

phan dnh x4m nhdp mén, trong khi NDWI dung d€ mask viing
nudc, con cac chi s6 khac duge st dung kiém chiing va hiéu
chinh méi tuong quan véi EC (dS/m). Viéc két hop da chi s6
giip mo hinh phan ving mdn HO0-H4 dat d6 chinh xdc cao,

giam nhdm lan gitia cic 16p mén - ngot - dét trong (Bang 2, 3).
3. KET QUA VA THAO LUAN

Duia trén chubi anh vé tinh Sentinel-2, Landsat 8/9 két hgp

Sentinel-1 va di liéu dia hinh DEM, chi s6 man (BGRratio,

STT Tén chi s6 Cong thiic tinh toan Ky hiéu
Chi s6 thuc vat NDVI T
1 (Normalized Difference NDVI=———— (NDVI)
NIR—Red
Vegetation Index)
Chi s6 nuéc NDWI
2 (Normalized NDWI:% (NDWTI)
Difference Water Index)
Chi s6 EVI
3 (Enhanced B v T (EVD)
Vegetation Index)
Chi s6 SAVI IR Rod
—Re
4 (Soil Adjusted SAVIE(HLX 4 et (SAVI)
Vegetation Index)
5 Chi s6 RVI SAVI:(H];K% (RVT)
(Ratio Vegetation Index)
Chi s6 sang BI
6 (Brigiliz:;nlgn dex) BI=+/Green? + NIR? (BI)
7 Ty s6 phé BGRratio BGR = (Blue + Green) / Red (BGRratio)
Chi s6 SI1
8 (Salinity Index 1) Sk = ¥(Green x Red) (SL_1)
Chi s6 SI2
9 (Salinity Index 2) S = V(Green? + Red?) (SI_2)
Chi s6 SI3
10 (Salinity Index 3) SL = V(Green? + Red” + NIR?) (S1_3)
5 X _ Blue
11 Ty s6 R1 Ri=—— (R_1)
0 X _ Blue
12 Ty s6 R2 Ro—— (R_2)
0 x _Green
13 Ty s6 R3 Ry=——— (R_3)
14 Ty 6 R4 R~ (R_4)

Nguédn [17,18,19]

SI1-SI3) dugc tinh toan va téng hop
theo thang tii thang 11/2019 dén thang
4/2020 (Hinh 4).

Ranh man >4%. (duong do) kéo
dai sau theo ba nhanh chinh cta séng
Tién: Clia Dai, Clia Ham Ludng, Ctia
C6 Chién.

Viung man cao (>4%o) chiém toan
b0 khu vuc ven bién Ba Tri — Binh Dai -
Thanh Phu (tinh Vinh Long). Ving man
trung binh (1-4%o) lan sau dén trung tam
tinh, khodng 40-50 km tu bién. Viung
nudéc ngot (<1%o) chi con lai 6 phia Tay.

Két qua cho thdy, bién dong xam
nhap mén r6 rét theo thoi gian va khong
gian, phan anh chinh xdc qua trinh xam
nhdp mdn mua khdé nam 2019 - 2020,
day la mot trong nhiing dgt man khoc
liét nhat trong hon 100 ndm & DBSCL.

Két qua tu biéu do dién tich nudc
man >4%o cho thiy xu huéng dién bién
nhu Bang 4.

Thang 2/2020 la dinh mén lich s,
dién tich nudc man >4%o dat cao nhat
(~5.500 ha), trung khép véi cac s6 liéu
thuc do ctia Pai KTTV Nam Bé. Sau
dé, dién tich médn giam nhanh do xuit
hién mua trdi mua va luu lugng song
Mekong tdng nhe.

- Phén loai theo SVM hodc Random
Forest (tuy dii liéu huin luyén), két qua
danh gia:

+ D¢ chinh xac tong thé (OA): ~87-92%.

+ Hé s6 Kappa: 0.81-0.88 (rit tot).

+ D¢ chinh xac nguoi san xuat (PA):
>85% cho cac 16p H3-H4.
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¢

Bang 3. Cac chi s6 danh gia chit lugng mo hinh phan viing xAm nhap man

STT Tén chi s Cong thtc tinh toan Ky hiéu
Do chinh xdc téng thé
1 ’ = (= i OA
(Overall Accuracy - OA) OA = (Z¢" xi) /N (04)
Do chinh xdc nguoi san xudt
2 : =i/ X PA_i
(Producer’s Accuracy - PA) PA=Xii /i (PA_1)
Do chinh xdc nguoi st dung
3 : R UA; =X/ X; UA_i
(User’s Accuracy — UA) S (UA_D)
Hé s6 Kappa _N X Zg-1" Xii = Za=1)"” Kis X X1)
4 (Cohen’s Kappa) K N? = Zgegy” (Xia X Xa) (\kappa)
5 H¢ s6 tuong quan véi 4o 2 E-REi—) (RA2)
min thuc do (EC) Z(xi — %) X Z(yi — )%

Nguon [7,14]
BAN PO PHAN BO PQ MAN TRUNG BINH (%) VUNG CUA SONG TIEN - MUA KHO 11/2019-0472020

D¢ min trung binh (%o)

- SongTen_RanhMan_4permil
SongTien
[ e
Pl I Mn trung binh
35175 0 35 If 105 “
e - [Em=i —— JMites

T
e o T T s

Hinh 4. Bdn dé phdn bd do man trung binh (%o) ving ciia song Tién -
mua khoé (thdng 11/2019 - 4/2020)

Bang 4. Thong ké dién tich bi anh huéng mén tai khu vuc nghién ctu

Thang Dién tich man >4%o (ha) Xu thé

12/2019 ~5.200 ha Main bat dau xuit hién nhe
01/2020 ~5.350 ha Main tang nhanh
02/2020 ~5.550 ha Pinh min khu vuc nghién ctiu
03/2020 ~4.900 ha Man giam dan
04/2020 ~4.850 ha Min két thuc sém

+ D¢ chinh xdc ngudi st dung (UA): >80% cho viing mén cao.

- So sanh v6i d6 min thuc do (EC) tai cdc tram Ba Tri, Binh Dai,
Thanh Phu cho hé s6 tuong quan r = 0.76-0.84, thé hién méi tuong quan
chat ché gitia chi s6 BGRratio va do mén thuc t€ (Hinh 5).

Thang 11-12/2019: dién tich médn bat ddu ting nhe (tit ~500 ha >
~1.200 ha), bao hiéu xdm nhip mdn sém. Thang 1/2020: man lan sau
nhanbh, dién tich tdng gap 3 l1an (~3.200 ha). Thang 2/2020: dat dinh 5.500
ha, la thai ky mén cao nhat, ranh 4% tién sau nhat. Thang 3/2020: méan
duy tri 6 mic cao (~5.200 ha). Thang 4/2020: mua dau mua va dong chay
song tang khién dién tich médn giam manh xudéng con ~1.500 ha. Xu thé
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nay pht hgp véi ca s6 liéu tram EC
thuc do va két qua ban d6 hiém hoa
HO0-H4, khing dinh dinh mgn roi
vao thang 2-3/2020 va giam 1o rét
sau thang 4/2020.

Ung dung dnh vé tinh da ngu6n,
didc biét Sentinel-2 SR (10m) vdéi
kha ndng quan sat tot ving nudc,
da giup nhéan dién chinh xac mic
d0 nhiém min bé mat.Cic chi
s6 quang hoc va phé nhu NDVI,
NDWI, EVI, SAVI, RVI, BI, SI1-
SI3, R1-R4, BGRratio dugc tinh
toan va kiém dinh, trong do
BGRratio thé hién tuong quan cao
nhét véi d6 man thuc do (EC) véi
hé s6 tuong quan r = 0.76-0.84. Két
hop Sentinel-1 (VV, VH, VV/VH)
gitip giam nhiéu méy va tang do
tin cdy cho phén loai. Phuong phap
phan loai Random Forest/SVM dat
do6 chinh xac tdng thé (OA) tu 87-
92% va Kappa = 0.81-0.88, chiing
t6 mo hinh 6n dinh va dang tin cay.

Ban d6 hiém hoa xdm nhip min
(Hazard HO0-H4) dugc phan cép
theo tong s6 ngay nudc c6 d6 man
>4%o trong toan muia kho dugc thé
hién duéi day.

Khu vuc phia Bac (giap song
Tién, Bén Tre - Chg Lach - TP. Bén
Tre), bao gom cac phudng: Phu
Khuong, Phu Tan, An Ho¢i, Son
Doéng va cic xa Giao Long, Tan
Phu, Tién Thuy, Chau Hoa, Hung
Khanh Trung, Phuéc My Trung...
Bao gom cac phudong Phu Khuong,
Phu Tan, An Hoéi, Son Bong va cac
xa Giao Long, Tan Phu, Tién Thuy,
Chau Hoa, Hung Khanh Trung,
Phuéc My Trung...

Khu vuic trung tam (Dong Khdi,
Giong Trom, Mo Cay) Céac xa nhu
Tan Thanh Binh, Huong My, Luong
Hoa, Long My, Tan Hao, Tan Phu,
An Binh Tay, Chau Binh, Loéc
Thuén... H2 - H3 (trung binh dén
cao), la vung chuyén tiép gitia ngot
va mén, chiu anh hudéng theo séng
Ba Lai va Ham Luodng.

Khu vuc ven bién (Ba Tri, Binh
Dai, Thanh Phu). Cac xa: An Thuy,
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Hinh 6. Bdn do hiém hoa xam nhdp mdn ving ciia song Tién
(thdng 11/2019 - 4/2020)

Bao Thuan, Tan Thiy, My Hung, An Qui, Thanh Hai, Thanh Phong,
Phudc Tuy, Thanh Tri, Binh Thang, Pai Hoa Loc... H3 - H4 (cao
dén rét cao), xdm nhap man manh nhét, d6 man >4%o duy tri nhiéu
thang, viing ctia Ba Lai - C§ Chién - Ham Lu6ng (Hinh 6).

Su phan bé hiém hoa theo tenhc phan dnh quy luit xam nhap
mén doc theo ba ctia song 16n: Ctia Dai, Ba Lai, Him Ludng.

Xa ven bién (H4): Chiu anh hudng ndng, can kiém soat ngudn
nudc, chuyén d6i san xuét sang nuéi tréong thay san - mudi. Xa
trung gian (H2-H3): viing c6 thé canh tic lta - tom luén canh.
Xa d4u nguon (HO-H1): vung trong cy an trai, c6 thé cung cdp
nudéc ngot ho trg vung khac.

Két qua thong ké cho thdy, cac x4 Thanh Phong, Bao Thuén,
Binh Thang, An Thuy c6 ty 1¢ dién tich H4 (hiém hoa rat cao)
trén 70%. Vung H3 (cao) tap trung & Giong Trom, Ba Tri ndi
dong, chi€ém 40-60%. Vung H1-H2 (thdp dén trung binh) chu yéu
¢ Chau Thanh, phuong Bén Tre. Cac ving HO-H1 c¢6 thé xem la
vung ngot 6n dinh, thich hgp céy an trai va cdp nudc sinh hoat.

Nhu véy, trén 60-70% dién tich khu vuc nghién ctiu bi anh
hudéng man & cac muic dé khac nhau trong mua kho 2019-2020.
H4 (rat ndng), chiém gan 25-30% dién tich, tdp trung & cac xa
ven bién. H3-H2 (ndng dén trung binh) chiém khoang 40% dién
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tich, chu yéu & trung luu. HO-H1 (it anh hudng)
Ty | chi con 30-35%, nam & thugng nguodn séng Tién.
b : Ban d6 xdm nhdp man va hiém hoa HO-H4
2000 / da thé hién diy dt: Pham vi khong gian va cudng
4 : dd mdn trung binh trén toan vung ctia song Tién;
Miic d9, thai gian va pham vi anh hudng cta dot
xam nhdp man lich st 2019-2020; Cung cip co
; { s& khoa hoc va truc quan cho viéc phin ving
o - nguy cd, quy hoach thuy lgi, b6 tri mua vu va ing
ph6 han min.
Can tidng cuong tich hop di liéu do dac do
man thyc dia (EC) tai cac tram quan tric va khu
vic san xudt nong nghiép d€ hiéu chinh ngudng

mdn (1%o, 4%o) chinh xac hon cho tling
vung. Tich hop di liéu moé hinh thuy vin
(MIKE11, SWAT, HEC-RAS) véi di liéu
vién tham d€ mo phong kich ban xam nhap
mdn theo cac cép luu lugng thugng nguodn.
Xay dung ban do ri ro tong hop (Risk Map)
két hgp Hazard - Exposure - Vulnerability,
huéng dén danh gia thiét hai tiém nang do
man trong boi canh bién d6i khi hau.

Gidm sat lién tuc bang anh vé tinh thoi
gian thuc (near real-time): Ung dung &nh
Sentinel-2, Landsat va MODIS d¢€ theo doi
dién bién mén theo tuin hodc theo chu ky
thay triéu. Xay dung quy trinh xt ly anh tu
dong trén nén tang dién toan dam méay dé€ cap
nhat nhanh ban d6 man va ban d6 hiém hoa.
Két hop s6 liéu EC tii cc tram quan trac, muc
nudc, luu lugng, triéu véi anh vé tinh d€ hiéu
chinh va nang d¢ chinh xac nguéng man.

4. KET LUAN

Nghién ctu st dung anh Sentinel-2,
Landsat 8/9, Sentinel-1 va di liéu DEM
(GLO-30) d€ x4y dung ban d6 hiém hoa
xam nhdp méan (HO0-H4) giai doan mua
kho 2019-2020.

Toan vung nghién ctiu trong mua kho
2019-2020 chiu muc d6 xdm nhap man
nghiém trong va kéo dai nhat trong hon 10
ndm. Hon 2/3 dién tich c¢6 d6 mén trung
binh trén 1%e, va 1/3 dién tich bi min
>4%o. Ranh mdn 4%o tién sau hon trung
binh 20-30 km so véi cadc ndam trudc.

Su khéc biét ro gitia ving ven bién (méin
On dinh) va thugng nguén (nudc ngot 6n
dinh) cho th4y gradient min-ngot dién
hinh ctia viing ha luu séng Tién.

Céc chi s6 quang hoc va phd dugc
tinh toan gobm: NDVI, NDWI, EVI, SAVI,
RVT, BI, SI1-SI3, R1-R4, BGRratio. Chi s6
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BGRratio cho tuong quan cao v6i d6 man thuc do (EC),
hé s r = 0.78-0.84. Phén loai bang Random Forest/
SVM dat do chinh xac téng thé (OA) 87-92%, Kappa
0.81-0.88.

Két qua cho thdy, min tang manh tii thang 12/2019,
dat dinh thang 2-3/2020, giam nhanh sau thang 4/2020.
Tong dién tich nudc man >4%o toan tinh dat cuc dai
~5.500 ha vao thang 2/2020. BDinh man thang 2-3/2020
trung v6i dot han - mén lich st 2019-2020 tai DBSCL.

Ban d6 Hazard phan anh r6 khong gian - thoi gian
va muc do rui ro man trén toan tinh. Két qua cé thé
tng dung trong quy hoach nguén nudc, canh bao sém
va chuyén déi mua vu néng nghiép. GEE gitp tu dong
héa quy trinh gidm sat man nhanh, chi phi thap, cap
nhat dinh ky. Dé xudt tang cuong dii liéu EC thuc do,
hiéu chinh nguéng man va mé rong sang cac tinh ven
bién 1an can. Nghién ctiu khéng dinh hiéu qua va tinh
kha thi ctia anh vé tinh trong danh gid hiém hoa mén,
ho trg quy hoach thich ting bién d6i khi hau.

Kién nghi can xay dung hé thong du bdo s6m xam
nhdp mén dya trén tich hgp di liéu anh vé tinh, quan
trac thuc dia va mo hinh thay van - thuay luc. Viéc giam
sat lién tuc bang anh Sentinel-2 va Landsat két hgp md
phong cho phép du bao pham vi va cudng do man trong
ngin han va theo kich ban. Cac ban d6 canh bao HO-
H4 dugc cap nhit theo thoi gian thuc sé ho trg co quan
quan ly cha dong phén b8 nguén nudc, van hanh céng
trinh thuy lgi va bé tri muia vu hiéu qua, gép phan giam
thiéu thiét hai trong cdc mua kho cuic doan.

Léi cdm on: Nhéom tdc gid xin cam on Dé tai “Nghién
cliu xdy dung bdn do hiém hoa xdm nhdp mdn bding
anh vé tinh, dp dung thit nghiém tai tinh Bén Tre” Ma so:
HUNRE.2025.09.02, da ho trg vé phiiong phdp nghién ciium
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