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Tom tat 
Gidm sdt tdi nguyin ntfdc (TNN) mat Id mgt 

cdng tie quan trgng vd can thiet, dgc bigt tgi Dong 
bang sdng Cdu Long (DBSCL), vung canh tdc san 
xuat ndng nghigp chinh cua Vigt Nam vd cung la 
mdt trong nhdng khu vtfc bj anh hudng bdi hgn -
mgn ngdy edng nghiim trgng. Thim vdo dd, cdc 
phUdng phdp viin thdm vdi kha nang dp dvng tren 
m^t khu vtfe rgng Idn va thdi gian theo ddi liin 
tgc. Bdi bao trinh bay giai phap triit tdch ede vung 
nude mgt tren anh vg tinh quang hge sddgng ehi 
so NDWI (Normalized Difference Water Index) vd 
MNDWI (Modified Normalized Difference Water 
Index). Ddligu Landsat 8 vd Sentinel2 da dugc sd 
dgng de tinh toan va so sanh cdc kit qua vdi do 
phan giai khong gian khdc nhau. Anh trung binh 
theo mua kho va mua mua dugc tinh tdnam 2014 
din nam 2018 d khu vtfe thd nghi$m Trd Vinh vd 
Vinh Long phgc vg ddnh gia diin bien TNN mat 
trong giai dogn nghien edu. Kit qua eho thiy, TNN 
mat bi anh hudng theo ehi dg mua vd cd xu 
hudng giam trong mua mua nhdng nam gan day. 
Nghiin cdv cung da chdng minh tinh hiiu qua eua 
giai phdp ddnh gid nhanh diin biin TNN m$t dng 
dung tuligu anh vg tinh quang hge. 

D|it van de 

Tai nguydn nude mat la mdt trong nhdng nguon 
tai nguydn thien nhien quan trpng quylt djnh sU tdn 
tai vd phdt triln cda vdng DBSCL trong dd 70% 
nguon nude mat dupe dung d l phyc vu cho san 
xuat ndng nghiep. Theo ddnh gid cua Bd TN&MT, 
ddy Id mdt trong hai vung de dang chiu tac ddng 
vd ton thUdng nhat do biln d i l khi hdu cung nhU 
cdc hoat ddng khai thdc, sd dyng TNN khdng hpp 
ly d phan thUdng nguon phia trong vd bdn ngodi 
lanh th i . Tren thyc t l , sU thieu hut TNN, han hdn 
vd xdm nhdp man d DBSCL ngdy cdng didn bien 
phdc tap, &nh hudng trUc ti lp d in ddi sdng sinh 
hoat cija ngUdi ddn trong vdng va de dpa an ninh 
lUdng thuc cua qudc gia. Do dd, vide qudn ly, khai 

thdc va sd dung hieu qud TNN eua khu vue DBSCL 
la rat c ip thilt 

Viec thanh Idp cdc b&n do TNN mdt bang cac 
phUdng phap vidn thdm la mdt edng tdc hieu qud 
khi can theo ddi trong mdt thdi gian ddi lien tuc vd 
cung cap mdt cai nhin bao quat tren mdt khu vdc 
rdng Idn. Lfng dyng eda dd lidu vien thdm tren khu 
vUc cd che dp khf hau nhldt ddi gid mua, dnh vd tinh 
radar the hien dUdc Uu dilm khi khdng bj dnh hudng 
bdi mdy va mua, tuy nhien khd nang chiet tach cac 
thdng tin v l TNN khdng the tot nhu so vdi dnh ve 
tinh quang hpc. Trong khi dd, ngdy cang nhilu cac 
t h i he ve tinh quang hpc vdi dp phan giai khdng 
gian cao vd dupc cung cap mien phi nhu Landsat 
5,7, 8 (30m) hay mdi day la Sentinel 2 (10m). 

Theo hudng Ung dung vidn thdm quang hpc, 
mdt loat cae chf s i tinh toan td &nh ve tinh quang 
hpc dd dupe phdt triln phyc vy triit taeh eae vung 
nude mat nhU NDVl, NDwi, MNDWI. McFeeters [1] 
da phdt trien chf so NDWI (Normalized Difference 
Water Index) bang cdch sd dyng hd so phan xg pho 
ci!ia ddi sdng mdu xanh Id cdy (kdnh 2) va can hong 
ngoai (kdnh 4) cua Landsat TM. Rogers va Kearney 
[2] da sd dyng mdt chf so NDWI khdc triet tach cdc 
vung nude mat, dp dung cdc kenh 3 va 5 cua 
Landsat TM. Xu [3] da hieu chinh chf sd NDWI d l 
tang cUdng khd ndng tdch biet cdc khu vuc cdng 
trinh xay dyng tren dnh va dat ten ehl sd mdi 
MNDWI (Modified Normalized Difference Water 
Index), trong dd kenh SWIR (hing ngogi sdng ngdn) 
dupc sd dyng d l thay the NIR (edn hong ngogi). 
MNDWI la mdt trong nhdng chf sd nude dupc sd 
dung rdng rai nhdt cho nhilu dng dyng, bao gom 
lap ban dd nude mat, phdn tfch thay doi sd dyng da't, 
ehe phCi, vd nghien edu sinh thdi [4-6]. 

Trong nghidn cdu ndy, ehung tdi sd dyng ede ehl 
so NDWI va MNDWI dUdc thd nghiem cho ed anh ve 
tinh quang hpc Landsat 8 vd Sentinel 2 ddi vdi khu 
vdc Tra Vinh vd VTnh Long nham so sdnh giUa cdc 
ki t qud ve kha ndng phdn biet gida nUdc - khdng 
nude edng nhU xem xet den anh hUdng cua dp phdn 
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gldi khdng gian ddi vdi kit qua tinh todn. Nghien cdu 
dâ lUa chon quy trinh tfnh todn phuc vu gidm sat nUdc 
mat qua ede mua khd va mua mua eua cdc nam td 
nam 2014 din ndm 2018 cho khu vue thd nghiem. 

Khu VUc nghien cufu va dO lieu 
Khu VUc nghien cUu dupc lua chpn gom hai 

tinh Trd Vinh va VTnh Long ven bien nam gida hai 
sdng chfnh la sdng Tien va sdng Hdu. Ddy la hai 
tfnh nam sdt cgnh nhau vd ed cung xu the thdi tiet. 
Khdo sat chung eho thiy mua mua bdt dau tU thdng 
5 - thang 11 trong nam vd mua khd td thdng 12 -
thang 4 nam sau. 

Bd dd lieu dnh Landsat 8 vd Sentinel 2 cho e& 
hai mua khd vd mua mua td't cd ede nam td 2014 
d in nam 2018 dupc sd dyng de tinh todn chf so 
MNDWI vd NDWI phyc vy so sdnh giCfaede kit qud 
nham lua chpn gidi phap phu hpp. DD lieu &nh viin 
thdm dupc hieu ehinh khi quyin vd ehuyen v l dang 
phdn xg be mat (surface reflectance) nham tang 
cudng dp ehfnh xdc. Ngodi ra, dnh vien thdm quang 
hpc trudc khi sd dung can thuc hien Ipc mdy vd bdng 
may d l loai bd cdc pixel bi anh hudng trudc khi tinh 
toan triit tach thdng tin. 

PhUdng phap nghien cdu 
Chl sd NDWI dupc de xuat xdy dung bdi 

McFeeters nham (a) tdi da hda dp phdn xg cua vung 
nude mat trong dai sdng mau xanh la cdy (green 
band) vd (b) giam thieu dp phan xa eua vung nude 
mat trong dai hdng ngogi gan (Near Infrared - NIR), 
vdi edng thdc nhu sau: 

NDWl = (1) 

Mdt hgn che' chinh cija chi sd NDWI Id hay bj 
nham lan ddi vdi ede khu vUe cd edng trinh xdy 
ddng. Xu [3] da nhdn thay rang khu vuc nude mat 
va eae khu vuc cdng trinh xay dung cd the phan biet 
dupc vdi nhau dua tren dai hdng ngogi sdng ngan 
(short wavelength infrared - SWIR). Dua vao dd, chl 
so MNDWI dUde d l xuat tfnh todn nhU sau: 

MNDWI - (2) 

Ket qud va thao ludn 
Dya tren cac cdng thdc dd Ida chpn, anh chf so 

NDWI vd MNDWI dUde tinh todn. Trong nghien cuu 
ndy gia tri ngudng dupc chpn ehung cho ^^ "̂  
Landsat vd Sentinel-2 de phdn biet nUdc - khong 
nUdc la 0.2. Vide xd iy mdt bd dd lieu dnh vdi^so 
lupng vd dung lupng Idn dUdc thUc hidn bang 
Google Earthe Engine - gidi phap didn toan dam 
may phyc vu tinh todn vd phan tfch dd lidu vien tham 
true tilp tren web ma khdng can cai dgt cdc phan 
mem xd iy dnh ehuyen dung trdn may tinh bdn. 

So sdnh ket qud tinh toan NDWI vd MNDWI td 
dnh Landsat 8 tren cac khu vUc khac nhau cho thay 
nhin ehung NDWI thudng dd bj nhim ldn hdn so 
vdi MNDWI, dac biet doi vdi cdc khu vyc cdng trinh 
xdy dung va dan cu. Dd'i vdi cae khu vUc cd he 
thdng thuy he ldn va rd net tren anh (khu vuc 1), 
MNDWI vd NDWI deu cho ket qua td't. Trong khi dd, 
dd'i vdi ede doi tupng sdng suoi nho, kenh rgch, ao 
hd (khu vuc 2) va vung nudi trdng thCiy sdn (khu vUc 
3), NDWI khd phan taeh dUpc vung nUde mat hdn 
so vdi MNDWI. 

Hinh 1. Kha nang chiet tach khu vac nadc mat ta chiso 
NDWi va MNDWI tren mot so khu vac cu the: (1) sdng 

suoi idn, (2) song suoi nhd, (3) vung nudi trdng thuy sin 
Kim rirc I KIlH vitc 2 Aim rjrc 3 

Anh lSh(fp 

Sau khi ede dnh chi so NDWI vd MNDWI dupc 
d l xuat, viec chiet tdch ede vdng nude mat dUdc 
thUe hien bang phUdng phdp phan ngudng. Gid trj 
anh chl so NDWI vd MNDWI thudng nam trong 
khoang [-1, 1] vdi 0 la gia tri ngudng chung dupe 
chon de phdn taeh nude - khdng nude. Tuy nhien 
thUe t l cae dd lieu anh ve tinh thu dupe tgi eac thdi 
dilm va khu vuc khdc nhau ludn cd nhdng dae diem 
khae nhau. Vi vay, phUdng phap phan ngUdng 
OTSU [7] dupc thue hien nham dua ra ngUdng ph&n 
bidt eae vung nUde mat mot cdeh chfnh xdc nhat. 
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Dp phan giai cija dnh vien thdm cung id mdt 
trong nhdng yeu td quan trpng anh hudng din vide 
phat hidn cdc ddi tupng thuy he. So sdnh cho thay 
dnh Landsat 8 vdi dp phdn giai 30m it kha nang 
nhan dien dUpc ode doi tupng thuy he dang tuyen 
nhd va gan nhU khdng the phat hien dupc cdc khu 
vUc ao hd eung nhU nudi trong thijy hai san. 

De ddnh gid diln biln dien tfch nude mat theo 
md hinh khdng gian - thdi gian, anh ve tinh mua khd 
va mua mUa tU ndm 2014 den nam 2018 da dupe thu 
thap va xd ly. Do dnh hudng cCia may, viee Ipc mdy 
va tfnh trung binh theo mua dupc thUe hidn, vdi mua 



Hinh 2. Anh hadng bdi dd phin giii khdng gian cua 
ta liiu anh vi tinh doi vdi kit qui tfnh todn 

Anh I6 ht^ mau s i ^ NDWI MNDWI 

khd td thdng 1 din thdng 4 va mua mua td thdng 6 
din thdng 11 (loai bd hai thdng giao mua Id thdng 5 
vd thdng 12). Qua kh&o sdt thUc te cho tha'y dnh Sen-
tienl - 2 ed sdn td nam 2015 din nay tuy nhidn trdn 
khu vyc nghien cdu bj mdy che phu khd nhilu ndn 
trong nghien cdu nay da ti ln hdnh chpn dd lidu 
Landsat 8 Idm dd lieu phyc vy ddnh gid nhanh diln 
bien dien tieh nude mat hai tfnh Tra Vinh vd Vfnh Long 
vdi thdi gian tdnam 2014 den nam 2018. 

Vdo mua mua, dien tieh nude mat tang len khd ldn 
so vdi mua khd, trong dd cd nam 2015 vdi tong dien 
tich nude mdt vdo mua mUa gap 2 lan so vdi mua khd. 
So sanh diln biln dien tieh nUdc mat vao mua khd cdc 
nam gan nhU khdng thay doi, vdi khodng 52000 ha 
trdn tong dien tich eua hai tfnh Tra Vinh vd VTnh Long 
Id 383000 ha. Trong mua mUa, dien tieh nude mat qua 
cdc nam cd xu hudng gidm, trong dd nam 2016 dupc 
coi Id nam trpng diem va han - man tgi DBSCL, nen 
dien tich nUdc mat vdo mua mUa dat thap nhdt tren 
60000 ha (giam 41% so vdi mua mua nam 2014), 

Ket lu|in 
PhUdng phap dng dung ehl so NDWI va MNDWI 

chiet tach td dd lieu vien tham quang hpc da th i hien 
dupc uu diem trong viec ddnh gia nhanh diln biln 
dien tfch nude mat theo md hinh khdng gian - thdi 
gian. So sanh cho thay chf so MNDWI cd dp tin cay 
eao hdn trong viec chiit tdch cdc vung nUdc mat so 
vdi eh? sd NDWI ddi vdi eac khu vpc ed edng trinh xdy 

Hinh 3. Biin ddng dien tich nadc mat theo mua td 
ndm 2014 - 2018 (dan vi: hecta) 

r̂fTffTffn 

dung vd khd phdt hien ddi vdi ede he thong thuy hd, 
ao hd nhd. Dp phdn gidi khdng gian cung la mot y lu 
td quan trpng &nh hudng din kit qua tinh todn ddi 
vdi khu vuc cd he thdng thuy he nhd va cdc khu vuc 
nudi thuy san qui md nhd le. Su ra ddi cua tu lieu dnh 
quang hpc Sentinel - 2 mang din gi&i phap thdnh lap 
nhanh bdn do vung nude mat vdi do phdn gldi khdng 
gian phu hpp, cd the Ung dung tren pham vj cap tinh, 
tham chi todn vung DBSCL. Ngoai ra, cdc phuong 
phdp tang cUdng dp phan gidi cua anh cDng can dupc 
tfch hdp them nham tang cudng dp chinh xdc va khd 
nang phdn biet ede vung nude - khdng nude. 

Anh vd tinh quang hpe mac dd cd dp phan gidi 
khdng gian vd thdi gian phu hpp vdi vide ddnh gid 
diln biln TNN mat tren mdt khu vyc rpng ldn va lien 
tue, nhUng lai bj dnh hudng bdi dilu kien thdi tilt 
(mdy, mua) dac biet ddi vdi khu vuc nhidt ddi, gid 
mua nhu d khu vyc DBSCL, Viet Nam. Trong 
nghien cdu nay, phUdng phap ddnh gia nhanh diln 
biln TNN mdt bang dnh ve tinh quang hpe cho thay 
ngudn TNN mat d khu vyc nghien cdu thay doi rd 
ret theo che dd mua va dilu kien thdi tie't khf hdu. 
Xu hudng nhdng nam gan ddy eho thay tong didn 
tfch nude mat vdo mua mua gidm din diu. Dgc biet 
mua mua nam 2016, dien tich nude mat gidm 41% 
so vdi didn tieh nude mat trong mua mua nam 2014. 
Dieu ndy dUde gldi thfch do anh hudng cua biln di i 
khi hau tren todn vung DBSCL vd sU gid nude phyc 
vy thuy dien vd thuy Ipi cua ede qud'c gia d thupng 
nguon. Vide kit hpp cdc ngudn dd lidu radar se id 
giai phdp hdu fch dng dyng trong qu&n ly TNN mat 
tgi DBSCL trong dilu kidn thdi tilt nhilu may, mUa 
trong sudt mda mua. 
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