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NGHIEN CUU THIET LAP BAN DO PHAN BO RUNG NGAP MAN
TAI VIET NAM SU DUNG ANH LANDSAT 8 OLI VA SENTINEL 1
PA THOI GIAN TREN NEN TANG PIEN TOAN DAM MAY
CUA GOOGLE EARTH ENGINE

Pham Vin Duin’, L& S§ Doanh!, Vi Thj Thin', Hoang Vin Khién', Pham Thj Quynh?

TVien Sinh thdi rieng va Méi treong - Truong Pai hoc Ldm nghiép
2Khoa Lam hoc - T ruwong Dai hoc Lam nghiép

TOM TAT '
Do sir tic ddng clia con ngudi va bién d6i khi hau, ban dé phan bd rimg ngap
min chinh x4c va cdp nhét thudng xuyén rit cin thiét phuc vu céng tdc quan
1y, béo vé va xdy dung céc ké hoach quan Iy bén vitng. Trong nghién ciru nay,
mdot thudt todn phin loai dugc phat trién bing cach sir dung céc dc tinh sinh
thai doc déo cua rimg ngfp min & Viét Nam. Cu thé, ban d phin bé rimg
ngdp man dugc xdy dung thong qua: (1) tAn s6 do xanh; (2) tin s6 d9 che phi

Tir khda: Google
earth engine, rimg
ngp min, tin s6 d6
che phu tén, tan so as
ngép tridu, tn sb do
xanh

Keywords: GEE,
mangrove forests,
canopy frequency,
inundation frequency,
gretness frequency
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tan; (3) tin sé do ngip triéu xac dinh tir tu liéu anh Landsat 8 OLI da thoi gian
két hop v6i mot sé dif lidu phu trg khac. Chi sé thyc vét khic biét chudn hod
(NDVTI) trung binh dugc xdc dinh 1a mot bién quan trong trong viéc xac dinh
céc ngudng tin sb do xanh, tn s d6 che phu tén, tin s6 do ngap triéu phi hop
dé x4c dinh khu virc ¢6 phén bb rimg ngdp min. Ngoai ra, sy tich hop cia kénh
VH trén anh Sentinel - 1 va chi s nude khac biét bién déi (MNDWI) cho thiy
tiém niing 16n trong viéc x4c dinh cc khu vyc lién tyc ngdp nudc trong nim
khéng c¢6 kha nang phan b rimg ngdp min. Ban db phan bd I’ng ngdp méin
tao ra & d6 phén giai khong gian 30 m ¢6 d9 chinh xac tong thé 16n hon 93%
khi kiém chimg thyc té. Nghién ciru nay di chirg minh tiém nﬁng cua viéc sir
dung tu liéu anh Landsat 8 OLI va Sentinel - 1 da thdi gian trén nén ting dién
toan d4m may ctia GEE dé xéc 13p ban db phén bé rirg ngdp min tai cac viing
ven bién & Viét Nam.

Reserch to establis mangrove forests map in Viet Nam using time series
Landsat 8 Oli and Sentinel - 1 in google earth engine cloud computing
platform

Due to anthropogenis disturbances and climate change, accurate and
contemporary maps of mangrove forests are needed to management, protection
and establish plans for sustainable management. In this study, a classification
algorithm was developed using the biophysical characteristics of mangrove
forests in Viet Nam. Specifically, mangrove forests distribution maps were
mapped by: (1) Greeness frequency; (2) Canopy frequency; (3) Inundation
frequency from time series Landsat 8 OLI and some other datas: elevation,
slop... The annual mean Normalized Difference Vegetation Index (NDVI) was
found to be a key variable in determining the classification thresholds of
Greeness frequency, Canopy frequency, Inundation frequency to determined
areas mangrove forests distribution. In addition, the intergration of Sentinel 1
VH band and modified Normalized Difference Water Index (mNDWTI) shows
great potential in identifying yearlong tidal and fresth water bodies, which can
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not distribute of mangrove forests. Mangrove forests distribution m.
mapped at 30 m spatial resolution have accuracy greater than 939
validated with ground reference data. This study has demonstrated the pou

of usmg time series Landsat 8 OLI and Sentinel - 1 imagery in Google e,
engine cloud computing platform to identify and map mangrove forests alo
the coastal zones in Viet Nam.

1. DAT VAN DE

Rimg ngép min 13 nhimg khu rimg phén b &
ving dat ngap nuéc do tic dong cua thiy tridu
véi mot tép hop da dang cac loai cy tai viing
nhiét d6i va cén nhiét doi gitta khoang 30° vi
Béc dén 30° vi Nam (Giri ef al, 2011). Nhimng
khu rimg nay cung cip mot loat cac dich vu hé
sinh thdi 1a méi trudmg sbng cho nhiéu loai c4
bién, gitp loc nuée, 6n dinh ber bién, bao tdn
da dang sinh hoc va ¢o vai trd quan trong dbi
v6i nganh du lich, giai tri (Giri et al,, 2015).
Rimg ngdp min 13 mét trong nhimg khu rimg
gidu carbon nhét & ving nhiét déi. Tuy nhién,
h¢ sinh thdi nay lai 14 mt trong nhimg hé sinh
thai d& bi tén thwong nhét trén Trai dit do sy
tdc dong clia con ngudi va bién dbi khi hau.
Chi tinh trong giai doan 1980 - 2005 d3 ¢6 20 -
35% dién tich rimg ngdp min toan cdu bj mét
(Rahman ef al., 2013). Sy mét di nhanh chéng
cta rimg ngdp min khién cic nha quan ly va
nha khoa hoc phai tién hanh c4c hoat dong
kiém ké va theo dai su phan bd ctia chung. Tir
d6, mot sb lugng dang ké cac cong trinh giam
sat da duoc thue hién tir quy moé dia phucmg
dn toan cdu (Hamilton va Casey, 2016) Hiu
hét c4c céng trinh di cong bd déu sir dung
phucmg phap phén loai c6 kiém dinh ho#c phi
kiém dinh d& nghién ciru x4y dyng ban b hién
trang rimg ngép min. Cic phuong phip nay cé
thé tao ra céc ban dd ring ngdp mén chinh xdc
cho cdc viing cu thé tai thoi diém cu thé,
nhung thuong khé mé rdng ra cac khu vuc lon
hon vao céc thoi diém khdc. Phin lén céc
nghién ctru duge cong bd dua trén anh vé tinh
quang hoc ¢6 d6 phan giai trung binh dén cao.
Mot s6 nghién ciru dya trén viéc tich hgp anh

quang hoc va anh Radar (SAR), da cho thiy,
anh quang hoc va SAR c6 thé bd sung cho
nhau bing cach két hop thdng tin quang phd
va cAu tric cua rimg ngip min, qua d6 khic
phuc céc van dé gay ra béi may va béng may
trén anh quang hoc vén rit thudng gip trén
anh tai khu vuc phan b rimg ngép mén. Pang
chii y hon ca 12 hai cong trinh x4y dyng ban dd
rimg ngdp min & quy md toan clu cua
Spaldlng et al. (2010) va Giri et al. (2011).
Gén ddy nhét, Hamilton va Casey (2016) cong
bd co s& dir lidu toan ciu vé rimg ngdp mén
lién tyc tir nim 2000 dén 2012 bing céch tich
hop b dir liéu d6 che phu rimg toan clu do
Hansen ef al. (2013) x4y dung véi cic co sé
dir liéu phu trg khac. Nhitrig cong trinh néu
trén d4 g6p phin quan trong trong viéc nghién
ctru vé phén b6, dién tich, da dang sinh hoc,
trlt lugng carbon va cic nd luc nhim bao tdn
hé sinh thdi rimg ngdp min trén thé gisi.
Nhung nhitng ban db néu trén dwoc x4y dung
trén pham vi toan cu, nén khi 4p dung tai Viét
Nam nhiéu khi khong ddy du hodc da 15i thoi
nén khong phéan énh ding sy phin b§ khéng
gian mé&i nhét cta rimg ngép min & Viét Nam,
Du liéu anh vé tinh da thoi gian c6 thé cung
cdp nhiéu théng tin v& hinh thai hon cho phéin
loai d§ che phu dat, va nhimg loi thé coa
chiing d3 duoc két luan trong cac nghién ciru
gin diy (Dong et al, 2016). Véi sé luong
ngdy cang ting cua anh v¢ tinh mién phi nhu:
Landsat va Sentmel cung v6i su ra doi va phat
trién ciia nén tang dién todn dam may cua
Google Earth Engine (GEE) cho phép két hop
mét kho lwu trit 16m, mién phi: anh vidn tham
va c4c dir liéu khac, duge tbi uu héa cho xir ly
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cac dit liéu khong gian dia 1y. Cac thuft toan
duge tich hgp trong GEE cho phép cung clp
mdt cach nhanh chong va truc quan vé két qua
ctia c4c phan tich khong gian phirc tap da thic
d4y manh mé& kha nang va trién vong tng dung
cong nghé vién tham va GIS vao nghién ciru
su phan bd khong gian cua rimg ngip méin trén
thé gi6i néi chung va Vigt Nam néi riéng.

Giai doan 2013 - 2016, Viét Nam thyc hién
tdng diéu tra, kiém ké rimg trén pham vi toan
qubc, tur liéu anh dugce sir dung 1a Spot 5, Spot
6, Vnredsat 1 va 4p dung ky thudt giai doan
anh huorng dbi tuong tu dong. Két qua du an
da thiét lap ducc bo dit liéu day da nhét tir
trudc t6i pay vé rimg chi tiét dén timg 16 rimg
trén ca nudc trong dé co6 rimg ngép mén. Tuy
nhién, ciing nhur c4c cong trinh nghién ciru trén
thé gi6i, trong dy 4n nay, anh da thoi gian da
khong duge sir dung. Mt khac, thoi gian thuc
hién du 4n kéo dai da phin no anh hudng dén
két qua. Do d6, xdy dung mét phuong phap
cho phép nhanh chéng xéac dinh pham vi phén
bb rimg ngap min tai Viét Nam trong mét thoi
gian nhét dinh vin dang dugc dit ra.

Muc tiéu ciia nghién ctru nay 13 ké thira céc
cong trinh da cong bd két hop véi cac didu
kién cu thé nhim x4y duyng phuong phap xdc
dinh pham vi phan bd rung ngdp min dya
trén dic diém hinh thai thong qua phan tich
anh Landsat - 8 va Sentinel - 1 da thoi gian
tai Viét Nam.

1L TU LIEU VA PHUONG PHAP NGHIEN COU
2.1. Khu vue nghién ciru

Khu vyc nghién ciru bao gdm céc hé sinh théi
rimg ngdp man tai Viét Nam dugc Phan
Nguyén Hong (1999), chia thanh 4 khu vuc
dua vio yéu t6 dia ly: (1) Ven bién Dong Bac,
tlr mili Ngoc dén miii Db Sorn, (2) Ven bién
ddng bing Béc bg, tir mii PO Sen dén miii
Lach Truong; (3) Ven bién Trung bo, tir miii
Lach Trudng dén miii Viing Tau; (4) Ven bién
Nam bd, tir miii Viing Tau dén miii Nai - Ha
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Tién. Hién nay, rimg ngdp min tai Viét Nam
phin bé & 27 tinh/thanh phd: Quang Ninh,
Thanh phé Hai Phong, Thai Binh, Nam Dinh,
Ninh Binh, Thanh Hoéa, Nghé An, Ha Tinh,
Quang Binh, Quang Tri, Thira Thién Hué,
Quang Nam, Quang Ngﬁi Binh Pinh, Khanh
Hoa, Binh Thuan, Pdng Nai, Ba Ria - Viing
Tau, Thanh phé Hb Chi Minh, Long An, Tién
Giang, Bén Tre, Tra Vinh, Kién Giang, Soc
Tring, Bac Liéu va Ca Mau.

2.2. Tw liéu s dung trong nghién ciru
2.2.1. Anh Landsat 8 OLI

Anh Landsat 8 OLI duoc khai thac tir bd suu
tap: USGS Landsat 8 Collection 1 Tier 1 TOA
Reflectance, chup giai doan 2016 - 2018, xu 1y
d&n mrc T1 trén GEE.

2.2.2. Anh Sentinel - 1

Anh Sentinel 1 duoc khai thac tir by suu tép:
Sentinel - 1 SAR GRD: C - band Synthetic
Aperture Radar, chup giai doan 2016 - 2018,
xir ly dén mirc 1 - GRD trén GEE.

2.2.3. Mb hinh sb dp cao

M5 hinh sb do cao (DEM) duge khai thac tir
b6 suu tip SRTM Digital Elevation Data 30 m,
&6 phén giai khdng gian: 30 m.

2.2.4. Tu liéu ban 3

K& thira hé théng ban db rimg ngdp man va dét
quy hoach dé phat trién rimg ngap man Vit
Nam tir két qua kiém ké ru’ng dé x4c dinh pham
vi khu vue ¢o thé phan bb rimg ngap min.

2.2.5. Dit ligu didu tra thuc dja 32 dinh gid
dp chinh xdc bdn db tgo ra theo phwong phdp
dé xuiit

Tac gia da thu thip s liu tai 3.230 diém
c6/khoéng c6 ring ngdp min tai Viét Nam
trong nim 2018 bing cach két hop gifra két
qua khao sat thuc dia, anh Google earth (GE)
do phén giai cao, ban dd két qua kiém keé rimg.
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Trong do, luya chon 1.172 diém nim trén dia
phan: tinh Nam Dinh (219 diém), Thanh phé
Hb Chi Minh (218 diém) va tinh Ca Mau (735
didm) dé kiém chimg d6 chinh x4c ctia ban d6
tao ra; cac diém con lai (2.058) diém str dung
dé x4c dinh ngudng céc chi sé tir anh nhim
xdy dyung ban d6 phan bd ring ngap min.

2.3. Phwong phap nghién ciu

Viéc thuc hién cac thuit to4n 14p ban d6 phan
bé rimg ngdp min & quy mod khu vye 1a mot
nhiém vy kho khin, vi nhidu yéu td ¢6 thé anh
huéng dén @6 chinh xic cta phén loai. Tuy
nhién, cdc khu vuc ma ring ngdp mén khéng
¢6 kha nang phin bd c6 thé duge loai trir
(Long va Giri, 2011). Thuc té, rimg ngép min
chi phan bd & cac khu vire cira song, ven bién.
Nhitng khu vuc ¢6 do cao va do dbc qué 16m,
khu vuc dit d3 xay dung nha cira, dit khong
bi ngdp nudc ciing nhu khu vire bi ngép nude
quanh ndm s& khong c6 rimg nglp mén. Tu
d6, phwong phdp xdy dung ban d6 phan b
rimg ngdp min duge nghién ciu thuc hién
theo 2 budc co ban: (1) Xéc dinh khu vue
phan bd rimg ngip min theo chi sé vé d%
xanh, d tan che va dd ngap triéu; (2) Tinh
chinh ban db phin bd rimg ngip min theo
phuong phép loai trir.

MB0i canh anh sau khi loc may bﬁng thuét todn
4p dung trén kénh BQA, duge tinh toan bbn
chi s6: Chi sb thwc vat khac biét chudn hoa
(NDVI) (Tucker, 1979), Chi sé thyc vt ting
cudmg (EVI) (Huete ef al., 2002), Chi sé nudc
mit dat (LSWI) (Gao, 1996), va chi sb nuéc
khic biét bién dbi (mNDWI) (Xu, 2006) bing
céc phuong trinh tuong tmg tir (2.1) dén (2.4).

NDVI = PR = Prea. @.1)
pN]R F pred
EVI = 2.5 x Prie = Prea (2.2)
Puir 6 XPry —7.5 X Py, +1
LSWI = PR = Pswir_ 2.3)

Prnr t Pswr

mNDWI = pgrecn ~ Pswr

pgteen * pSW[R

24)

Tét ca céc cong doan xir 1y anh Landsat 8 OLI,
Sentinel - 1, mé hinh sb d6 cao va cac cong
doan tinh toan cua nghién ciru nay dugc thuc
hién trén cira s6 Code editor trén nén tang dién
todn dam méy ctia Google earth engine (GEE)
béng ngén ngit 1ap trinh JavaScript.

2.3.1. Xdc dinh khu vuc phin bé riemg ngip
mgin theo dp xanh, dp tan che va dj ngdp triéu

Rimg ngép min 12 mdt hé sinh thai doc ddo vi
ching chi gdm cac loai cdy thudng xanh, phén
b & cira séng va bdr bién, noi thuong xuyén bi
ngip nudc do thuy tridu. Do d6é, mot hé sinh
thai dugc coi 12 rimg ngdp min khi dap tmg t5i
thiéu ba diéu kién: (1) 12 tip hop cdc cdy
thuong xanh; (2) dat duge mot do tan che nhit
dinh ddm bao tiéu chi thanh rimg; (3) thuong
xuyén bi ngép do hoat dong ctia thuy tridu. Dir
liéu Landsat 8 OLI da thoi gian dugce sir dung
dé xac dinh ba dic diém niy cta hé sinh thai
rimg ngdp min, D& tién cho viée theo doi, tic
gia goi chi s§ trén anh sir dung d& xé4c dinh
thue vat thuong xanh 13 d6 xanh, sir dung dé
xéc dinh d¢ tan che 13 d6 tan che, sir dung dé
xé4c dinh khu vyc bi ngédp do &nh hudng cua
thuy triéu 1a d9 ngap triu. Céc chi sb vé: do
xanh, d6 tan che, d6 ngép tridu cia timg canh
anh dugc xac dinh nhur sau:

- Tiéu chi cia LSWI > 0 va EVI > 0,2 dugc
Xiao et al., 2009 sir dung dé 14p ban db phan
bd thyc vt thudng xanh & viing nhiét d6i chiu
M§, chau Phi va chiu A. Do d6, tac gid sir
dung tiéu chi nay dé xac dinh d6 xanh
(Greenness) cuia rimg ngdp mén tai Viét Nam.

- Két qua nghién ctru ciia Chen ef al,, (2017)
cho rimg ngap min tai Trung Qubc cho thiy
phén 16n cac diém c6 gid trif NDVI va LSWI
16n hon 0,3 14 rimg. Do d6, NDVI > 0,3 va
LSWI > 0,3 dugc sir dung 1am tiéu chi dé xdc
dinh d6 tan che (Canopy) dam bao tiéu chi
thanh rimg ciia rimg ngép mén.
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- Hai tiéu chi LSWI > EVI hodc LSWI > NDVI
dugc Dong et al., 2016; Zhou et al., 2016 s
dung d& 1ap ban dd lta nudce va dit ngép nudc.
Do d6 LSWI > EVI hodc LSWI > NDVI dugce
sir dung lam tiéu chuin x4c dinh d6 ngp triéu
(Inundation) trén timg canh dnh.

Do su thay ddi lién tuc coa thuy triéu 6 anh
huéng dén hinh thai cta rimg ngdp min (su
thay doi dé xanh, dé tan che do bj ngdp nudc
dnh hudng dén ddc diem cia rimg khi quan
sdt trén anh va ca trén thuc dia theo thoi gian)
dAn dén céc chi sb vé: ¢ xanh, d9 che phi tan,
d6 ngép tridu tai mot vi tri cu thé c6 thé rit
khac nhau trén céc anh da thoi gian. Vi vay, dé
nang cao d¢ chinh xéc, thay vi chi sb, tac gia
sir dung tAn s6 d6 xanh, tdn s& do che phu tén,
tAn sb d6 ngap tridu d& x4c dinh phan b rimg
ngdp min theo phuong phap cua Dong et al.
(2016). Cu thé:

- V6i mdi canh anh, xéc dinh khu vyc thod
mén tidu chi v& do xanh, do tan che va do ngép
tridu, treomg hop xé4c dinh khu vyc thod man
tiéu chi v& d6 xanh theo cbng thirc (2.5).

{1 LSWI>0and EVI>0.2
Greenness= 0

@.5)

Other values
- Tinh toén tdn s§ d6 xanh theo cong thiic (2.6).

F = Z N Greemmess
Greenness z NTDm _ Z N B

Trong d6 Foreenness 14 tAn s6 d6 xanh (%),
Noreenness 12 8 quan sat voi: LSWI>0 va
EVI>0,2; No 13 tbng s6 quan sat, Npyg 12 sb
lugng céc quan sét khong tt (mdy, béng may)
(Dong et al., 2016). Anh tin sb d6 tin che
(FCanopy) va té-n Sé ngi."ip triéu (Flnundation) dlIQ’C tao
ra bing cach sir dung céc tiéu chi: (NDVI> 0.3
va LSWE> 0.3); (LSWI>EVI hoic LSWI>NDVI)
tuong Ung.

x 100 (2.6)

Viéc xédc dinh ngudng tin s6 d6 xanh, tin sb
d6 tan che va tin s6 ngip tridu 1 budc quan
trong trong viéc lap ban dd phan bd rimg ngp
min. Do &nh hudng ctia nude, nhitng khu vyc
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rimg ngdp man thudng xuyén bi nglp c6 gia tri
phd yéu vé do xanh va d tan che, nhung tin
hiéu do ngap triéu lai manh va nguoc lai. Mat
khac, khu virc c6 tan cdy cang day thi kha
ning nude dugc quan sat trén anh cang thap.
Dan dén, tin s6 d6 xanh, tAn sb dd che phu tan,
tAn sb db ngdp tridu cé quan hé voi do day,
thua (mdt df) cua tan rimg ngdp min. Theo
Jensen ef al. (1991), mét d6 tan rimg c6 thé
biéu dién bing NDVI trung binh. Do vy, tic
gia su dung mbi quan hé giita tAn sb d6 xanh,
tan sb dd che phu tan, tin sb do ngap triéu voi
NDVI trung binh trong giai doan tinh dé xac
dinh cic ngudng tin sb phii hop nhim xay
dung ban dd phan b rimg ngdp min tai Viét
Nam. Vi tAn sb do xanh, tin s& do che ph tan
ludn ddng bién voi nhau va nghich bién véi
thn sb d6 ngap tridu. Nén tic gia sir dung tin ‘
sb d6 ngap triéu bién ddi (mF1undation) duge
xdc dinh bang 100 trir di tan s6 dd ngap triéu
tinh to4n dugc thay cho tin sé d6 ngap tridu dé
xac dinh ngudng. Cu thé viéc x4c dinh ngudng
c4c tAn sb dé lap ban d6 phan bd rimg ngap
min nhu sau: Tai mdi vi tri diém str dung dé
xdc dinh ngudng cic chi sb trong giai doan
tinh todn, xac dinh: gid tri NDVI, Foreennesss
Feanopys mF]nundati?n tu:'ong ung tur anh NPVI
trung binh, anh tan so d§ xanh, dnh tan s6 4o
che phi tan va anh tin sb d6 ngdp triéu bién
dbi. Tir bang dit liéu x4y dung duogc, tinh todn:
- Trung binh (NDVIyean) va sai ti€u chudn
(Snpvi) gid tri NDVI cia céc diém c6 rimg. Tir
d6, ngudng gia tri NDVI céc didm c6 rimg x4c
dinh:

NDVIcorung = NDVImean = 2*Snpvi (2.7)
- Phin chia va tinh trung binh gia tri: NDVI,
FGreenness, FCanopys MPFlundation €08 cac diém c6
rimg va khong c6 rimg theo khoang gia tri cla
NDVI, voi khoang gia tri NDVI 1a 0,1. Sau do,
tinh tAn sb téng hop xé4c dinh vi tri phan bd
rimg theo cdng thirc:

= 1/3
l'-"TOTAL_ (FGrecnncss X FCanopy X mFlnundaticm) (28)
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- Thiét 1ap méi quan hé gitta NDVI véi Frorar
dé xé4c dinh ngudng gia trj FTOTAL nhé nhit 13
ngudng tong hop clia céc can sb dé xac dinh vi
tri phan bd rimg ngip min.

2.3.2. Phuwong phdp tinh chink bin dé phan
bé rieng ngip mdn

Xdc dinh khu viee tiém ndng phdn b6 rimng
ngdp mdn tir ban do két qud kiém ké rung

Gop toan bo dién tich dat cé rimg va dat quy
- hoach trong rimg ngdp min trén ban db két
qua kiém ké rung va buffer ra 500 m dé xay
dyng khu vuc tiém ning phin b ring ngap
mén theo phuong phap d3 dugce six dung aé 1ap
ban db rimg ngap man doc theo b bién Kenya
cua Kirui va ddng tac gia (2013).

Xdc dinh khu vuc tiém ndng phdn b rieng
ngdp mdn cdn ci vao diéu kién dia hinh

Céc két qua nghién ctru cho thay, rimg ngép
mn trén thé gidi dugc phan bé & cic khu vue
c6 d6 cao tir - 5 m dén 20 m trén muc nudc
bién va d¢ dbc dusi 10. Tiéu chi nay duge st
dung dé phan dinh cac vi tri tiém ning cla
rung ngap min theo dia hinh.

Xdc dinh khu vue dar da xdy dung nha cira, ddt
khong bi ngdp nucc khéng cé rimg ngap mdn

Dat di xdy dung, dit khong bi ngip nude
thuong ¢6 gid tri LSWI thdp (Xiao et al,
2005). Ban d6 tAn sé cta chi s LSWI < 0
duge tao ra bing phuong phép tuong ty theo
cong terc (2.5) va (2.6). Mot diém anh c6 gia
tri tan s6 (LSWI < 0) > 50% duge phan loai 1a
Dit da xdy dung hoic dit khong bi ngdp nudc
(Qin et al.,, 2015) duogc x4c dinh 13 khéng ¢6
rimg ngép man,

Xdc dinh khu viec ngdp nudc quanh ndm
khdng cé riemg ngdp mdn

Doc theo by bién, c6 mot s6 lugng dang ké cac
<hu vuc ngdp nuée gin nhu quanh ndm (ao
16i tréng thuy san, song...). Cé thé x4c dinh
thitng khu vuc ndy dua vao kénh VH trén anh
Sentinel - 1 v6i ngudng VH < - 19 (Chen et al.,

2017) Tuy nhién, mot sb dbi tuong nhu: bai
cat, bé mat khong thAm nudéc.. cung c6 HV <-
19. Nhung d6i tuong ndy cé thé xac dinh boi
chi s0 mNDWI (Rokni ef al., 2014). Mt khac,
nguong gid tri mNDWI > 0 duoe Xu (2006) su
dung @€ 1ap ban dd nuéc mit. Ban dd tin sb
vOi ngudng gid tri VH < -19 v& mNDWI > 0
duoc x4y dung tir anh Sentinel - 1va Landsat 8
OLI véi phuong phap twong tu theo cong thire
(2.5) va (2.6). Cubi clng, sir dung tan s6 (Fyy <
.19 > 80% va Fronpwi > 0 > 10%) de xac dinh
khu vuc ngdp nuée quanh nim khéng c6 phén
bé rimg ngip min.
2.3.3. Ddnh gid dj chinh xdc cia bin dd
phin bé rirng ngdp min

Ban d6 phén bb rimg ngip min tao ra tir két
qué nghién ciru ¢6 2 gi trj thudc tinh: khu vuc
¢d rimg (gid tri thudc tinh 13 1), khu vuc khong
¢d rung (gia tri thude tinh 13 0). Mdi diém
kiém chimg thyc dia dugc xdc dinh gia tri
thudc tinh tir ban db phan bd rung ngap man.
Tir 6, danh gla d¢ chinh xdc clia ban dd bing
d6 chinh x4c tdng thé va chi sé Kappa (K).

IIL KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua xdc djnh ngudng cic chi s6
trén dnh

3.1.1. Ngudng gid tri NDVI trung binh

Két qua xé4c dinh gia tri NDVI tai 2. 058 diém
st dung dé x4c dinh ngudng céc chi s6 (1.709
diém c6 ring; 349 diém khong cé rimg) va
tinh todn gié tri: NDVIyean v& Snpyvi cho thay
cac diém cé rung, cO gid tri NDVIyiean bang
0,43 va Snpvi bang 0,14. Tir d6, theo cong
thic (2.7), ngudng NDVlcopung > 0,17 1a
ngudng xac dinh khu vyc ¢6 rimg trén anh
NDVI trung binh.

3.1.2, Ngudéng tin sé tong hop (Frorar)

Két qua tinh trung binh gi4 trj: NDVI,
F Greennesss FCanopys MFnundations FroTaL ela céc
di€ém c6 rimg va khéng c6 rimg theo khoang
gid tri cia NDVI dwoc tAp hop tai bang 1.
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Bang 1. Két qua tinh trung binh gla tri: NDVI, FGreenness FCanopy, mFInundation, FTOTAL
ctia cac diém mAu theo khoang gia tri ciia NDVI

Ngwong NDVI NDVluean Fareceness ~ Foanopy MFinundation FroTaL
(-04)-(-03) -0,32 0,01 0,00 0,34 0,00
(-0,3)-(-0,2) -0,24 0,83 : 0,38 0,83 0,64
(-02) - (-0,1) 0,14 3,78 - 2,18 2,60 2,78
(- 0.1) - (0) - 0,05 11,44 7,20 9,14 9,10
0-01 0,06 22,96 15,10 15,91 17,67
0,1-02 0,16 38,565 2593 23,05 28,45
02-03 0,26 56,54 38,14 29,74 40,02
03-04 0,35 74 61 55,10 38,59 54,14
04-05 0,45 89,37 71,13 57,34 71,43
05-06 0,55 97,18 88,80 75,53 86,70
0,6-07 0,62 99,47 96,46 84,20 93,13

Tir bang 1 mbi quan hé gilta FroraL véi
NDVIpean X4c dinh duge nhu sau:

Frorar = 89,08 * (NDVlyea)® + 78,759 *
NDVIytean + 14,105 (2 = 0,9959)

Tir - phuong trinh thiét lap duoc, véi
NDVICORung > 0 17 thi Frorar > 30,1 1a
ngudng chi sb tbng hop FroraL xdc dinh vi tri
phén bd rimg ngdp mén tir cic chi sb trén anh.

3.2, Két qua dénh gia d) chinh xdc bin o

Ciin cir vao cac ngudng xac dinh duge, theo
phuong phép d& xuAt tién hanh x4y dung ban

dd phan bd rung ngAp man tai Viét Nam va sir
dung 1.172 diém (935 diém c6 rimg, 237 diém
khong ¢6 rung) nim trén dia phan tinh Nam
Dinh (219 diém: c6 rimg 151 diém, khong c6
rimg: 68 diém), Thanh phé HS Chi Minh (218
diém: c6 rimg 191 diém, khc"mg cé ring 27
didm) va tinh Ca Mau (735 diém: c6 rung 593
diém, khong c6 rimg 142 diém) dé kiém chung
dd chinh xdc cia ban db tao ra. Két quéa kiém
chimg d6 chinh x4c cta ban dd phén bd rimg
ngép man tai 3 dia diém néu trén dugce thé hién
tai cdc bang 2, 3 va 4.

Béng 2. Két qua kiém chimg @b chinh x4c clia ban d6 phan b rimg ngdp min tai tinh Nam Dinh

o Diém trén ban dé P§ chinh xéc
banh gia — — K
Cé rirng Khéng cé rirng Téng (%)
Piém |Co rirng 139 12 151 921
diéu  |Khéng cb rirng 3 65 68 95,6
i Téng 142 77 219 93,2 0,85
Bang 3. Két qua kiém chimg 9 chinh x4c ciia ban b phéan bd rimg ngap min
tai Thanh phd H6 Chi Minh
Danh gié ‘ Biém frén bf'm‘dé i P6 chinh xéc 5
Cé rirng Khéng ¢6 rirng Tdng (%)
Diém |Cé rirng 187 4 191 97,9
didu [ Khong cb rirng 1 26 27 96,3
L Téng 188 30 218 97,7 0,90
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Biing 4. Két qua kidm chimg d6 chinh xéc cita ban d3 phén bd rimg ngdp mén tai tinh Ca Mauy

— Bidm trén ban dé Bf chinh xéc «
Cé rirng Khéng ¢6 rirmng Téng (%)
D!t’.:em Cé rirng 569 24 593 96,0
c;.r.:u Khéng co rirng 27 115 142 81,0
Téng 596 139 735 93,1 0,78 |

Két qua kiém chimg cho thdy, céc ban db phén
b rung ngdp min tao ra c¢6 dd chinh xdc
twong dbi cao:

- D§ chinh xé4c tong thé dat tir 93,1% (tai Ca
Mau) den 97,7% (tai Thanh pho Hb Chi Minh)
va hé sb Kappa dat tir 0,78 dén 0,90. Trong do,
d® chinh xdc xac dinh vi tri ¢o rimg dat tir
92,1% (tai Nam Dinh) dén 97,9% (tai Thanh
phd Hb Chi Minh), d6 chinh x4c x4c dinh vi tri
khong c6 rimg dat tir 81,0% (tai Ca Mau) dén
96,3% (tai Thanh phé Hb Chi Mll’lh)

- Xép theo d6 chinh x4c tong thé va hé sb
Kappa, ban dd phén b rimg ngdp min tai Thanh
phd H6 Chi Minh ¢6 dd chinh x4c cao nhit, tiép
theo dén tinh Nam Dinh va tmh Ca Mau.

3.3. Thdo lujn

K& thira cac két qua d3 cong bd, nghién ciru
ndy phat trién mot thuit todn sir dung tu liéu
anh: Landsat 8 OLI, Sentinel - 1 da thoi gian
@ x4c dinh pham vi phin b riung ngdp min
dua trén céc tinh ning ddc ddo cua né. Viéc
tich hop dir liéu quang hoc Landsat 8 OLI va
Sentinel - 1 SAR di bd sung cho nhau, 1am
ting kha nang thu thap théng tin vé& dic diém
quang phd va céu tric clia ru'ng ngip min. Pic
biét, dit liéu Sentinel - 1 rét hiru ich vi né c6
d6 phén gidi khong gian cao hon va it bi anh
huéng boi 16p phit may so véi anh Landsat 8
OLIL Xéc dinh pham vi phan bd rimg ngép
mén dya trén anh Landsat 8 OLI da thoi gian
gidm dang ké sai sb phan loai do tac dong cua
thuy triéu dén chi sb thue vt trén anh (Wu et
al, 2013) bé giam tic dong cla thuy tridu,
mét sb nghién ctru da sir dung dir liéu vé tinh

thu dugc trong thoi gian thy tridu thip dé lap
ban d6 phan b rimg ngdp min (Nayak va
Bahuguna, 2001). Tuy nhién, khai théc dugc
anh dam bao chét luorng trén pham vi réng
trong diéu kién ngap tridu thp 12 vén d& dit ra,

Loai trir 12 mét phuong phép don gian dé tinh
chinh ban d6 phén bd rimg ngap man sau khi
dd dugc x4y dung tir cic chi sb trén anh.
Trong d6, khu vuc tiém ning phan bd rung
ngép min dugc xdc dinh tir ban dd két qua
kiém ké rimg d4 duge kiém chimg tht tai thire
te va ¢ d§ chinh xdc cao. Mt khéc, tiéu chi
vé nguéng d6 cao, d6 déc ciing dugc 4p dung
vi riing ngdp man chi xuét hién & cac ving dit
ngap nude, c¢6 dia hinh tuong ddi bing phéng.
Cubi cung, cac khu vuc dit da x4y dung nha
clra, dit khéng bi ngép nude, dit ngép nudc
quanh ndm dugc xédc dinh va loai trir khoi ban
dd vi chung khéng ¢6 kha ning phan b rimg
ngép min. Nguong cho cic tiéu chi nay tuong
tur hodic gibng véi cac nghién ctru trude day da
cong b,

Mbt sb khu vue cé thuc vét thuomg xanh, nim
trong dé & mién Bic nude ta c6 thé bi phén
loai nhdm thanh rimg ngdp min vi cic diém
anh nay ciing 13 hén hop cia tham thue vat
thudng xanh va nuée. P& loai bo ching,
nghi€n ctu da sir dung 16p ranh gidi 16 rimg
ngdp min va dét quy hoach trong rirng ngap
min dé giéi han. Tuy nhién, rnot céch tbng
quét dé loai b hién tuong ndy cin ¢6 ranh gioi
dé bién hoic xdy dyng mdt tiéu chi x4c dinh
khu vye bi ngép do nu¢e bién ma trong nghién
ciru nay chua thyc hién duge.
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Tir két qua nghién ciu, ban d6 phan b6 rimg loai anh vé tinh tuong tu trén nén tang dién
ngdp min c6 thé dugc xay dyng tir 4nh toan dam maly cla Google earth engine theo

Landsat 8 OLI, Sentinel 1, Sentinel 2 ho#c cac phuong phép tai so dd 1.

Di liéu thu thip tai thye dia va Anh vé tinh da théi gian

trén anh do phén gidi siéu cao

Dt lidu ti Sentinel-1 Landsat-8, Sentir_lel-l

Google Earth

| Di héu thuc |
dia MEA

Xac dinh khu vyc cé miy va béng may,
tinh toan: NDVI, EVI, LSWL mNDWI cho

Dir liéu ban @6 rimg
ngdp man hién cé

R Di liéu dé timg canh anh
I?u: h{:1..1. del . " S oih
dan.?: ga —dg nguong cac
chinh xac e B i e s 2
I
I
Chédo ||
ngip nude | !
SRTM DEM theo thoy | |
tridu :
l
1
Pé cao vadd
déc theo didm
anh

Ban 45
cap nhdt
dién

bién

Gén thoi
diém x8y
dimng

Ban @6 phan bé rimg ngdp min xiy dung theo thuit toin

Hinh 1. So dd qué trinh xdy dyng ban db phan bd rimg ngap

Khoang thdi gian sir dung & xdy dung ban d
qué dai (trong nghién ctru 1a 3 ndm tir 2016
dén 2018) c6 thé anh huéng dén dd chinh xdc
cta cc ban dd phan bb rimg ngip mén tao ra.
Bﬁng viéc thuc hién tuong ty, nhung chi tién

tdng hop tai bang S.

man

hinh trong nim 2018 (nim cic diém mau
duoc x4c dinh), két qua kiém tra d9 chinh xéc
duge thuc hién tvong tw nhu bang 2, 3, 4 dugc

Bang 5. Két qua kiém chimg d6 chinh xéc clia ban 4 phan bd rimg ngdp min

tai 3 khu vuc v6i anh khai thic trong ndm 2018

D& chinh xac (%) Hé sb Kappa
Trang thai — ——
Nam Bjnh | Thanh phé H6 Chi Minh Ca Mau | Nam Binh | Thanh phé Hé Chi Minh | Ca Mau
Co rirng 92,7 97,9 96,6 0,86 0,90 0,88
Khéng cé rirng 95,6 96,3 93,7
Téng hop 93,6 97,7 96,1

K&t qué kiém chumg cho thiy, c4c ban dd phan
bb rimg ngép min tao ra khi anh chi khai théac
trong nam 2018 co 4o chinh xéc 1én hon hodc
biing so v6i khi khai thac anh trong thoi gian
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dai tir 2016 - 2018. Cy thé: Do chinh xéc tong
thé dat tir 93,6% (tai Nam Dinh) dén 97,7%
(tai Thanh phé Hb Chi Minh) va h¢ s6 Kappa
dat tir 0,86 dén 0,90. Trong d6, d9 chinh xdc




Pham V&n Duan et al., 2019(1)

?

Tap chi KHLN 2019

xéc dinh vi tri c6 rimg dat-tir 92,7% (tai Nam
Dinh) dén 97,9% (tai Thanh phd Hd Chi
Minh), d6 chinh xac xac dinh vi tri khong c6
rimg dat tir 93,7% (tai Ca Mau) dén 96,3% (tai
Thanh phé H6 Chi Minh). Xép theo dé chinh
x4c tong thé va hé s6 Kappa, ban db phan bd
rimg ngip min tai Thanh phé H Chi Minh c6
d6 chinh x4c cao nhét, tiép theo dén tinh Ca
Mau va tinh Nam Binh. Sy khdc biét vé& két
quéa ddc biét tai tinh Ca Mau cé thé giai thich
nhu sau:

Rung ngdp min tai Thanh phd Hd Chi Minh

trong nhitng ndm duoc quan 1y, bao vé rit chat
ché va qua hau nhu khéng ¢6 su bién dong nén
viéc xé4c dinh phan b rimg theo chudi thoi
gian dai hay ngin khong anh huong dén két
qua. Tai tinh Nam Binh, trong nhiimg nim qua
hoat dong trdng méi rimg duoc trién khai thuc
hién, ¢6 anh huéng dén két qua x4c dinh pham
vi phén b6 ring ngép min nhung khdng 16m.
Tinh Ca Mau, do hién tugng khai thic va tréng
lai rimg ngép min dién ra trén dién rong, din
dén nhidu diém mau tai thoi diém nim 2018
khoéng cé ring nhung nam 2017 hodc 2016
van c6 rimg, didu ndy da anh huong dén két
qua danh gid va do chinh x4c cta ban db tao
ra. Cu thé 14 do chinh xac trong viéc xac dinh
vi tri khong c6 rimg c6 do chinh xdc thip
(81,0%) - Bang 4.

Do pham vi phan bb réng clia rimg ngip min
doc theo bd bién va sy phan manh cao giy ra
do mirc d6 tac dong cua con ngudi, nén viéc
14p ban d6 phan b rimg ngdp min chinh xéc &

Viét Nam la mot nhiém vu twong @i khé
khin. Tuy theo didu kién cu thé tirng khu vire
dé lua chon ngudmg gid tri trén anh va thoi
gian l4y anh phi hop nhim néng cao d6 chinh
x4c clia ban @6 phén b ring ngip main.

IV. KET LUAN

Rimg ngép min cé vai tré quan trong vé sinh
théi, kinh t& va x& hdi. Céc thudt todn phan loai
hiéu qua 1a rit can thiét dé gidm sat chung trén
dién rong. Su ra doi va phat trién cta nén tang
dién todn ddm may cuia Google Earth Engine
(GEE) cho phép két hop mot kho luu trit 16m,
mién phi: dnh vién tham da thoi gian va cac dit
liéu khac, duge t&i wu héa cho xir Iy cac dir
liéu khéng gian dia ly. Céac thuit toén dugc
tich hop trong GEE cho phép cung cip mot
cach nhanh chéng va truc quan vé két qua cia
cac phan tich khong gian phuc tap da thuc ddy
manh mé kha ning va trién vong ung dung
cdng nghé vién tham va GIS d 14p ban db cac
khu rimg ngdp mén.

Béng c4ch ké thira c4c nghién ciru di cong bb
két hop v6i céc didu kién cu thé tai Viét Nam,
phuong phép st dung tdn s6 xanh, d§ che pha
tan va tan sb ngap triéu tir anh Landsat 8 OLLI,
Sentinel - 1 da thoi gian va céc dif liéu phu trg
da xdy dyng dugc ban db phan b rimg ngap
min dang tin cdy tai Viét Nam.

Nghién ctru ndy di chimg minh tiém ning st
dyng anh da thoi gian cho viéc 1ap ban db
phan bd rimg ngdp man & Viét Nam.
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