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NGHIEN CUU UNG DUNG CONG NGHE GOOGLE
EARTH ENGINE PANH GIA SU THAY POI THAM THU'C
VAT THEO KHONG GIAN VA THOI GIAN O BEN TRE
TRONG MUA KHO GIAI POAN 2016-2020

Tran Anh Phwong', Trin Manh Cwong', Pham Vin Chién? Lé Vi Viét Phong?

Tém tit: Trong thoi gian gan day, cong nghé dién todn dam mdy cho phép nguoi ding triét xudt,
xie ¥, lwew trie dip liéu vién tham trén dam mdy da gép phan lam giam ddng ké tai nguyén may tinh
cting nhw thoi gian tinh todan va xw ly div lieu. Nghién ciru nay wng dung cong cu dién toan dam mady
Google Earth Engine dé danh gid suw thay doi tham thuc vit theo khong gian va thoi gian, ddc biét
trong cdc thoi ky han hdn trén dia ban tinh Bén Tre trong miia khé giai doan 2016-2020 sit dung chi
s6 khdc biét thiee vt (NDVI) tinh todn tir anh vé tinh Sentinel va Landsat. Két qua tinh todn cho thay
chi s6 NDVI tinh tir anh Sentinel va Landsat c¢6 dé tin cdy twong doi cao va cé moi quan hé chdt ché
Véi cdc thoi ky khé han. NDVI thap hon & cdc thang cudi mia khé ciia cdc nam han hdn (2016 va
2020). Theo khéng gian, trong khi chi sé NDVI & viing trong lia giam di 16 rét trong nhitng nam han
thi & viing trong dira chi sé nay khéng thay déi dang ké trong nhitng nam han. Két qua ciia nghién
cibu nay cé thé dwoc sir dung dé danh gid anh hieong ciia han hdan dén san xudt néng nghiép & Bén

Tre.

Tw khoéa: Tham thuc vat, Google Earth Engine, Vién tham, Han han.

Ban Bién tap nhan bai: 06/4/2020

1. Giéi thi¢u

Trong nhitng nim gan déy, cong nghé vién
tham da duogc st dung ngay cang rong rai trong
nghién ctru han han va anh hudng cua han han
dén tham thuc vat. Chfmg han, [1] da str dung chi
s6 khac biét thyc vat chuan hoa NDVI (Normal-
ized Diference Vegetation Index) dé theo ddi,
danh gia han han ¢ cac bang mién trung nudc
My trong giai doan 1989-2000. [2] st dung s6
liéu quan tric tir vé tinh AVHRR (Advanced
Very High Resolution Radiometer) dé danh gia
mdi quan hé giira nhiét o bé mat dat va chi s6
NDVI trong cac diéu kién do 4m va khi hau/ché
d6 birc xa khac nhau. [3] d4 xay dung chi s6 han
hén tich hop bao gdm cac chi s6 thuc vat (V'CI),
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chi s6 nhiét do (tir anh vé tinh MODIS) va chi s&
mua (tr mua vé tinh TRMM) phuc vu theo doi
han han ¢ tinh Shandong, Trung Quéc. O luu
vuc song Mé Cong, [4] st dung s6 liéu mua vé
tinh CHIRPS dé phan tich tinh hinh han han &
vung ha luu luu vyc song Mé Cong. [5] da xay
dung mot chi s6 han tong hop cho PBSCL tir s6
lidu ti 18 giira bdc hoi thyc t& va bdc hoi tiém
nang, chi s6 nhiét o bé mit va chi s6 NDVI tinh
toan tur anh vé tinh MODIS. [6] su dung s6 liéu
nhiét do bé mat va chi sé NDVI tir anh vé tinh
MODIS dé xac dinh chi $6 nhiét do kho han thuc
vat (Temperature Vegetation Dryness Index,
TVDI), phuc vu danh gia dién bién han nong
nghiép trong cac mua kho giai doan 2001 - 2010.
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S6 lidu d am quan tric tr vé tinh AMSR-E va
s6 liéu muwa TRMM ciing dugc thu thap dé danh
gia mdi quan hé gitra chi s6 han han TVDI véi
lugng mua mua va do am dat. Co thé noi cac
nghién ciru trong va ngoai nudc déu chi ra rang
c6 mdi lién hé chit ché gitta han han va sy thay
d6i ctia tham thyc vat. Tuy nhién cic nghién ciru
nay chua yéu sir dung s6 liéu tir mot ngudn anh
vé tinh dé danh gia sy bién dbi cua tham thuc
vat. Chua c6 nhidu nghién ctru két hop cac
ngudn anh vé tinh khac nhau dé so sanh, danh
gia do tin cdy ciia cac ngudn anh. Hon nita, cac
nghién ctru v& han han chu yéu st dung cac loai
anh c6 d6 phan giai khong gian thip nhu
MODIS, do d6 khéng danh gia chi tiét dugc sy
bién d6i theo khong gian cta tham thuc vat. Do
do, viéc nghién ctu danh gia sy bién dbi cua
tham thyc vat sir dung to hop cac nguén anh vé
tinh khac nhau c6 d6 phan giai cao 1a rat can
thiét.

Gan day, cong nghé dién toan dam may
(Computing cloud) d phat trién va trd nén phd
bién, cho phép nguoi ding thuc hién cong viée
ctia minh trén ddm may, nham tiét kiém thoi gian
tinh toan, xu ly sb lidu va dung luong bd nho.
Trong cac cong ngh¢ dién toan ddm may dugc
phat trién, cong cu Google Earth Engine (GEE)
cua Google la mdt trong cac cong cu luu trir va
tinh toan dir liéu vién tham va thong tin dia 1y
(GIS) dugc st dung rong rii nhat. Cong cu cho
phép st dung, tinh toan va triét xuét dit liéu cho
khu vyc nghién ctru tir b co so dit li€u anh v¢
tinh dwgc luu trit trén hé théng may chu cia
Google, do vay tiét kiém dugc rat nhidu tai
nguyén may tinh cting nhu thoi gian tinh todn so
v6i cac phuong phap tinh toan truyén thong. Tuy
nhién, & Viét Nam hién chua c6 nhiéu nghién
cuu su dung cong cu nay. Vi vay viéc nghién ctru
cong cu ndy phuc vu danh gia bién dong cua cac
d6i twong trén bé mat dat 14 rat can thiét.

Pong bang song Ciru Long (PBSCL) 1a mot
vung déng béng tru pha, rong 16n nhat nudc ta
véi dién tich 39.400 km? (12% dién tich ca nudce)
nim & ha ngudn cua song Mé Cong véi mot
mang ludi song ngoi day dac. Pay la ving san
xudt nong nghiép 16n nhét ca nudc, dong gop
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50% san luong la, 65% san luong nudi trong
thuy van va 70% céc loai cay an trai cua ca nudc
(Nghi quyét 120). Tuy nhién, trong nhimg nim
gan day, PBSCL dang dimg trudc nhimng thach
thirc to 16n, dac biét 1a tinh trang han man, thiéu
nude ngot vao mua kho dudi tac dong cua bién
doi khi hau cling nhu céc hoat dong khai thac tai
nguyén nudc cua cac qudc gia thugng ngudn
song Mé Cong. Chi trong vong 5 nam trd lai day
DPBSCL da phai ganh chiu 2 dot han man ky luc
122015-2016 va 2019-2020, gy thiét hai 16n vé
san xudt va sinh hoat ctia nhan dan trong ving.
Bén Tre 1a mot trong ) nhiing tinh chiu thiét hai
nang né nhét cua han han va xam nhap man o
DBSCL. Trong dot han man 2015-2016, san
luong lta dong xuén cua Bén Tre chi dat 800 tan,
bang 1% cung ky nim 2014-2015 do gan 15.000
ha ltia ctia tinh bi mat tring vi nhiém man [7].
Trong dot han mén 2019-2020 dang dién ra, Bén
Tre hién c¢6 trén 5.200 ha dién tich Iaa bi thiét
hai; khoang 20.000 ha cay an trai, 72.000 ha dira
va hon 1.000 ha cdy giéng c6 nguy co bi anh
hudng; 722 ha dién tich nudi tdm cang xanh bi
anh huong. Vi vay viéc danh gia su bién dong
cua tham thuc vat theo khong gian va thoi gian,
dic biét trong cac thoi ky kho han 13 rat can thiét,
lam tién dé cho viéc danh gia anh hudng ctia han
han dé san xuat nong nghiép trén dia ban tinh
Bén Tre néi riéng va DPBSCL n6i chung.

Muc tiéu cua nghién ctu nay la ing dung
cong nghé GEE dé truy céap, xtr 1y va danh gia
su thay d6i ctia tham thyc vat theo khong gian
va thoi gian & Bén Tre trong giai doan 2016-
2020 st dung chi s6 NDVI duoc tinh tir cac
ngudn anh vé tinh c¢6 do phan giai cao bao gdm
Landsat (d0 phan giai 30m) va Sentinel (40 phan
giai 10m). Pong thoi, nghién ciru ciing danh gia
anh huong cua han han dén sy thay d6i tham
thyc vat thong qua phan tich, danh gia chi s6
NDVI trong cac thoi ky kho han.

2. S6 liéu va Phwong phép nghién ciru

2.1 Gioi thiéu khu vwe nghién ciru

Bén Tre 1a mot tinh thudc ving DPBSCL c6
dién tich tu nhién la 2.360 km?hinh thanh do qua
trinh bdi ty phu sa cta song Tién, song Ba Lai,
song Ham Ludng, song C6 Chién. Tong dan sd
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toan tinh vao khoang 1.262.206 nguoi cu tra trén
8 huyén va 1 thanh phd (Hinh 1). Vé diéu kién ty
nhién, Bén Tre c6 dia hinh bang phing (d6 cao
trung binh tir 1 dén 2m so véi muc nude bién),
rai rac nhirng gidng cat xen k& v6i rudng, vuon,
khong c6 rimg cdy 16n, chi c6 mot s6 ring chdi
va nhitng dai rimg ngdp man ¢ ven bién va cac
ctra song. Bén Tre c6 hé théng kénh rach chang
chit khoang 6.000km dan vao nhau, tao thanh
mot loi thé trong phat trién giao thong thuy, hé
thong thuy loi, phat trién kinh té bién, kinh té
vuon, trao d6i hang hoa vai cac tinh 1an can. V&
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diéu kién khi twong thuy vin, Bén Tre c6 tong
luong mua trong khoang 1.250 - 1.500 mm chu
yéu tap trung vao muia mua tir thang 5 dén thang
10. Mot lugng 16n nude cip cho Bén Tre dugc
chay vé tir hé théng Mé Cong. Vao mua kho (tir
thang 11 ndm trudc dén thang 4 nam sau) lugng
nudce tor thugng luu Ve it, lugng mua thép, Xam
nhap man xam nhap vao sau bén trong ndi dia
gy kho khin cho sinh hoat va san xuét néng
nghiép. Trong cac dot han man 2015-1016 va
2019-2020, Bén Tre l1a mot trong so nhing tinh
anh hudong nang né nhat ving PBSCL.

Hinh 1. Vi tri tinh Bén Tre trong ving Pong bang séng Ciru Long va ban do hanh chinh tinh
Bén Tre

2.2. Chi 56 khdc biét thue vit NDVI

Chi sb khac biét thuc vat NDVI dugce si dung
trong nghién ctru nay dé dénh gia bién dong cua
tham thuc vat va mdi lién hé ciia nd véi cac thoi
ky kho han trén dia ban tinh Bén Tre trong giai
doan 2016-2020. Chi sb nay duoc tinh theo cong

thirc sau:
NIR—R

NDVIF——
NIR+Red

(1)

Trong d6 Red va NIR dai dién cho d§ phan
xa & vung anh sang do (nhin thay) va ving anh
sang can hong ngoai. Ly do NDVI nhay véi sy

thay ddi ctia tham thyce vat 1a do thuc vat hép thu
birc xa & viung budc song mau do va do d6 c6 do
phan xa thap voi bude song mau do. Pong thoi,
do phan xa cua thuc vat cao ¢ budc song can
héng ngoai. Nguoc lai, bé mat dat tréng co do
phan xa cao hon & cac budc séng mau do va thap
hon & cac budc song can hong ngoai. Chi sb
NDVI bién thién tir -1 dén 1 trong d6 NDVI cang
16n thi tham thyc vat cang day va nguoc lai.
Trang thai cia tham thyc vat twong tng voi cac
thang gié tri cuia chi s6 NDVI duoc trinh bay &
Bang 1 dudi day.

Bdng 1. Thang phdn chia chi s6 NDVI tiwong ieng véi trang thai cia tham thiee vt

Gia tri NDVI Trang thai tham thuc vat
<0,1 Khu vuc can cdi cua dé, cat, mit nudc, bé tong
0,1-0,2 Dat da can cbi, cy bui
0,2-0,3 Cay bui va trang co, dat nong nghiép dé tréng
0,3-0,6 Trang co, ciy trong nong nghiép, rimg thua
>0,6 Rung nhiét déi
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2.3. Cong cu Google Earth Engine

Cong cu GEE duoc phat trién boi Google véi
co s¢ dit liéu chira mot lugng 16m dit li¢u vé tinh
vé bé mit Trai Dat trong qua khr va hién tai, cho
phép cac nha nghién ciru ¢ thé theo ddi va phan
tich dugc nhimg thay ddi vé bé mat va moi
truong cua dia cau theo khong gian va thoi gian.
Pé diy nhanh qua trinh xir 1y, GEE tich hop
cong cu lap trinh sir dung ngdn ngir lap trinh
Javascript hodc Python gitip phan tich, xir [y mot
khéi luong dir liéu 16n ngay trén may chi cia
Google. Piéu nay cho phép thay vi phai tai
xudng timg canh anh vién tham va xu 1y ting
anh nhu cach 1am truyén thong, nguoi ding co
thé xay dung céc thuat toan ty dong xir Iy nhiéu
anh trén may chu cua Google. Google cling xay
dyng san cac ham API, hd tro ngudi ding trong
viéc xtr Iy anh, phan tich bién doi theo khong
gian va thoi gian cua cac yéu té quan tam. Cac
bude xtr ly dit liéu anh vién tham trén GEE trong
nghién ciru nay duoc thé hién trén Hinh 2 va
trinh bay chi tiét dudi day:

- Lya chon ngudn anh va thoi gian 1iy anh: O
budc nay nghién ctru s& xac dinh loai anh can 1iy
va khoang thoi gian can 14y cac canh anh vién
tham dé phuc vu nghién ctru. Trong nghién ciru
nay, tat ca cac anh Sentinel-2 va Landsat-8 duoc
thu thap & thoi ky mua kho (tir thang 1 dén thang
5) trong giai doan 2016 - 2020 dwoc thu thap dé
tinh toan chi s6 NDVI. Chi s6 NDVI dugc tinh
theo cong thirc (1) st dung cac Band mau do va
can hong ngoai. Di v6i anh Sentinel-2, 2 band
duogc sir dung 1 band 4 (d6) va band 8 (c4n hong

NDVIfJ = Mean{ NDV]I.’:;‘ if no cloud(NDVI l.’f )}

Trong do NDVI;, 1a chi s6 NDVI trung binh
thang cua thang thu t (t=1,2,...,5) tai 0 ludi tha
i, j.NDVI!}1a chi s6 NDVI cua lan do tht k ctia
thang thur t (t=1,2,...,5) tai 6 ludi thir i, j. Theo
phuong phap chong chap nay, nghién ctru chi sir
dung gia tri NDVI tai 6 ludi i, j cia lan do thtr
k ctia thang thi t dé tinh chi sé NDVI trung binh
thang néu tai 6 lu6i d6 khong bi may che phu tai
lan do thi k. V&i phuong phéap nay s lugng cac
0 ludi bi may che phu s€ dugce s€ giam di dang
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ngoai). i véi anh Landsat-8, 2 band dugc st
dung 12 band 4 (d0) va band 5 (can hong ngoai).

- Xac dinh khu vuc nghién ctru trén GEE: O
budc nay nguoi dung sé tai vung nghién ctru cua
minh 1én GEE dé phuc vu khoanh ving tinh
toan. Trong bai bdo nay vung nghién ctru 1a tinh
Bén Tre, thudc ving PBSCL.

- Lap ban dd chi s6 NDVI cho khu vuc
nghién ctru ¢ timg thoi diém c6 anh voi do che
pht may nho hon 20%: Dé loai bo nhiing birc
anh khong du chat lwong do bi may bao phu,
nghién ctru chon ngudng bao phu cua may la
20% st dung mot thuat toan dugc xay dung
trong nghién ctru nay. Pdi véi cac thuat toan
thuong dugc st dung, ti 1€ may dugc xét trong
toan khung hinh ctia mdi anh Landsat hodc Sen-
tinel. Piéu nay dan dén trong nhidu truong hop
c6 nhing birc anh may nam ngoai viing nghién
ctru cling van bi loai do d9 che phil cia may trén
toan khung hinh cua anh 16n hon 20%. Thuat
toan dugc phat trién trong nghién ctru nay cho
phép chi loai bo mot anh vién tham khi do che
phu méy trong khu vic nghién ciru chiém 16n
hon 20% dién tich cta no.

- Chdng chép cac ban dd chi s6 NDVI dé tinh
chi s6 NDVI thang: Nghién ctru s& chong chap
cac ban d6 NDVI trong cung 1 thang v6i nhau dé
thanh 1ap ban do6 NDVI thang. Viéc chong chap
nay dong thoi ciing giup giam thiéu anh hudng
cua may che phu 1én cac canh anh. Theo do céac
ban dd6 NDVI trong cung 1 thang dugc chong
chap voi nhau theo nguyén tic nhu sau:

)

ké, giup giam thiéu sai s6 cua ban do chi s6
NDVIL

- Tinh chi s6 NDVI trung binh trén toan khu
vuc nghién ctru va phan tich bién dong theo thoi
gian ctia chi s6 nay: V&i mdi ban 6 NDVI thang
xéc dinh & budc trude, nghién ciru sé& tinh chi s6
NDVI trung binh cho toan khu vuc nghién ctru.
Sau d6, bién d6i cua chi s6 NDVI trung binh
toan khu vuc nghién ctru theo thoi gian va mébi
lién hé cua n6 vadi cac thoi ky kho han sé duogc
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phan tich, danh gia. Chi s6 NDVI trung binh
thang trén toan khu vuc nghién ctu dugce tinh
theo cong thirc sau:
1 l N M
NDVI'=——3"%" NDVI, 3)
N i=1 j=1
Trong d6 N, M lan luot 1a s 6 theo chiéu
ngang va doc cua khu vuc nghién cuu.

Lwa chon ngudn anh va thai gian 1y anh

Lap ban d6 chi sé NDVI cho khu virc nghién ciru &
tirng thai diém cé anh véi d6 che phd nhé hon 20%

Tinh toan chi sé NDVI trung binh trén toan khu vuc
nghién cru va phan tich bién déng theo th&i gian
cla chi s6 nay

Hinh 2. Cdc buée xir Iy anh vién tham dé tinh
toan va phan tich bién dong cua chi so NDVI

2.4. Dit liéu svr dung trong nghién cviru

Trong nghién ctru nay 2 ngudn anh vién tham
dugc thu thap bao gom (i) dir liéu anh Sentinel-
2 cua co quan vil tru Chau Au (ESA) va (ii) dir
liéu anh Landsat 8 cua co quan vii tru My

(NASA). Sentinel-2 bat dau hoat dong tir nim
2015 voi muyc tiéu 1a chup dugc cac canh anh da
dién rong, do phéan giai cao (10 m), voi tan suat
chup toan ciu 1a 5 ngay. Sentinel-2 cho phép
chup ¢ 13 dai quang phd ndm trong ving anh
sang nhin thay, can hong ngoai va hong ngoai
song ngan. Cac anh Sentinel-2 ¢o thé dugc st
dung dé danh gia trang thai va su thay ddi cua
tham thuc vat, thd nhudng va nudc. Cac anh
Sentinel-2 1a mién phi va duoc luu trit boi nhiéu
don vi khac nhau. Nghién ctru nay st dung dix
liéu Sentinel-2 duoc luu trir trén GEE. Landsat-
8 dugc phong 1é€n vii try nam 2013 1a thé hé méi
nhét ctia hé thong vé tinh Landsat dugc phong
lén quy dao lan dau tién nam 1972. Cho dén nay,
da c6 8 thé hé vé tinh dugc phong. Nhiém vu cua
Landsat-8 1a cung cap nhitng thong tin quan
trong vé bé mat ciia Trai Pat trong nhiéu linh
vuc nhu quan ly nang lugng va nudce, theo doi
rung, giam sat tai nguyén moi truong, quy hoach
d6 thi, khac phuc tham hoa va nong nghiép. Di
li¢u thu nhan duoc s€ dugc phan phéi mién phi
dén nguoi st dung. Anh Lansat-8 c6 do phan
giai 30 m va khoang thoi gian cung cip anh tai
mot vi tri 1a 16 ngay véi 11 dai quang phd tir
vung anh sang héng ngoai dén anh sang nhin
thdy. Ca hé théng Sentinel va Landsat déu chira
anh ¢ cac Band mau d6 va hong ngoai. Bang 2
dudi day cung cép thong tin vé cac band nay tng
v6i timg hé thong vé tinh.

Bang 2. Cac kénh anh dwoc sw dung trong nghién curu

Anh Tén band Do phan giai Mo ta
Landsat-8 B4 (RED) 30 meters Red
BS5 (NIR) 30 meters Near infrared
Sentinel-2 B4 (RED) 10 meters Red
B8 (NIR) 10 meters Near infrared
3. Két qua tinel va Landsat nham danh gia do tin cdy cua

3.1. So sdnh bin dé chi sé NDVI

Trudc khi danh bién dong theo khong gian va
thoi gian cua tham thyc vat, nghién clru tién
hanh so sanh chi s6 NDVI xac dinh tir anh Sen-
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chi s6 NDVI tinh toan tir hai loai anh vién tham
nay. Hinh 3 dudi dy so sanh 2 ban dd chi sd
NDVI trung binh trong thang 1/2020 duoc tinh
tor anh Sentinel-2 va Landsat 8. Hinh v€ cho
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thdy, nhin chung ca 2 ngudn anh vién tham déu
cho két qua phan phéi cta chi sé NDVI theo
khong gian la twong ty nhau. Tuy nhién, so véi
anh Landsat-8, hé théng kénh rach trén dia phan
Bén Tre duoc thé hién kha r6 trén anh Sentinel-
2. Piéu nay c6 thé duoc giai thich 1a do d phan
giai cua anh Landsat-8 1a 30 m trong khi d6 phan
giai cua anh Sentinel-2 1a 10 m. Do d0, trong khi

r=
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anh Sentinel-2 c6 thé phan biét dugc cac ddi
tuong co6 kich thudc nhé hon 30 m va 16n hon
10 m thi anh Lansat-8 khong thé phan biét duoc
cac d6i twong nay. Hinh 4. So sanh gitra chi sd
NDVI tinh tr anh Landsat-8 va anh Sentinel-2
str dung hai chi s6 1a hé s6 twong quan (r) va sai
s6 quan phuong (RMSE) nhu sau:

T .
Z ( ND VIZtmdwl - ND VILandsat )( ND Vlg’entinel - ND VIScnlinL’I )
= “)
T 5 [T
\/ ( ND Vliundmt -ND VILandwl ) \/z ( ND VI;enlinel -ND VISenlinel )
=1 t=1
RMSE = %\/( ND V];.andsal -ND Vlg'eminel ) (5)

Trong d6 T 1a téng s6 thang c6 chi s6 NDVI.
Ky hiéu* ”laky hiéu dai dién cho gia tri trung
binh. Két qua tinh toan cho thiy anh Sentinel va
Landsat cho chi s6 NDVI kha twong dong nhau.
Hé sb twong quan cta chi s6 NDVI tinh tir hai
nguén anh tuong dbi cao (0,88) va sai s6 quan
phuong tuong ddi nho (0,03). Pidu nay cho thiy
chi s6 NDVI thu dugc tir ca hai loai anh c6 do tin
cdy cao, co thé sir dung dé danh gia su bién do6i
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theo khong gian va thoi gian cia thuc vat. Tuy
nhién, gia tri NDVI tr anh Sentinel thién 16n hon
mot chit so voi tor anh Landsat. Sy khac biét nay
c6 thé 1y giai boi thong thudng ti 16 may che phu
cuia anh Sentinel nho hon cua anh Landsat. Két
qua 1a s6 6 ludi thuce vat (c6 chi s6 NDVI cao) &
anh Sentinel ¢6 nhiéu hon & anh Landsat. Do d9,
gia tri NDVI tuong tmg véi anh Sentinel 16n hon
anh Landsat.

CAIBE

[aLso ]
QL53

0.3

Hinh 3. Ban do chi s6 NDVI cho thang 1/20200 (Mdu cang xanh thi chi s6é NDVI cang [ém, nguwoc

lai mau cang mau do thi chi so
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NDVI cang nho): (a) Anh Sentinel-2; (b) Anh Landsat-8
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Hinh 4. So sanh giita chi s6 NDVI tinh tir anh Landsat-8 va dnh Sentinel-2
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3.2. Pdnh gid sw bién déi ciia chi sé NDVI
theo khong - thoi gian va méi lién hé véi cdc
thoi ky kho han

3.2.1. Su bién doi ciia chi sé NDVI theo
khong gian

Hinh 5 trinh bay ban d6 chi s6 NDVI tinh tir
anh Sentinel-2 cua thang 3/2016 va 3/2018. Ca 2
ban d6 déu cho thay gia tri NDVI twong ddi thap
(thé hién bi mau d6 va mau xanh) & ving ven
bién va trén hé thong song (dai dién cho cac
ving nudi trong thuy san hodc cac ao hd, co chira
nude véi cé chi sé NDVI thap). Trong khi 46, &
khu vuc phia tdy, dac biét 1a khu vyc gitta cua
Bén Tre chi sé NDVI cao hon rat nhiéu do day
1a khu vuyc trong lta va cdy an trai.

Anh huong cua han han 1én bién doi theo
khong gian ctia chi s6 NDVI trén dia ban tinh

aLe0]

"am Seq

(o] s

-0.3

Bén Tre twong d6i & qua viéc so sanh ban dd
NDVI vao thang 3/2016 va 3/2018. O ca 2 thoi
diém, vung c6 chi sé6 NDVI cao va khong bién
dong theo thoi gian tap trung ¢ vung gilra cua
tinh thudc dia phan cac huyén Giéng Trom va
Mo Cay. Pay la cac ving trong dira 1on ctia Bén
Tre nén anh hudng cua han han khong 1o rét do
strc chng chiu véi han han ctia cy dira tuong
ddi tot. Nguoc lai, & khu vuc phia tay cua tinh
(thude cac huyén Chau Thanh va chg Lach), chi
s6 NDVI vao thang 3/2018 16n hon nhiéu vao
thang 3/2016 do day la khu vuc trong lta trong
ddi 16m. Do anh huong ctua han han, di¢n tich
trong lta vao thang 3/2016 giam di dang ké so
v6i thang 3/2018 dan dén chi s6 NDVI vao thang
3/2016 nho hon so v&i thang 3/2018.

B TraVinh N
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Hinh 5. So sanh ban do chi sé NDVI: (a) Thang 3/2016 va (b) Thing 3/2018

3.2.2. Su bién doi ciia chi s6 NDVI theo thoi
gian

Hinh 6 thé hién bién dbi cua chi s6 NDVI
trung binh theo thang va trén toan khu vuc
nghién ctru dugc tinh toan tir anh Sentinel-2 va
Landsat-8 theo phuong trinh (3). Hinh vé& thé
hién su bién thién cta chi s6 NDVI trung binh
cho toan tinh Bén Tre tir thang 1 dén thang 5
trong giai doan 2016-2020. C6 thé nhan thay
nhin chung chi s6 NDVI giam dan tir thang 1 dén
thang 4 hodc thang 5. Nguyén nhan la do thang
thang 1 twong ung véi giai doan tré bong cua lua
vu dong xudn, 14 giai doan chi s6 NDVI cia cay
laa 1a cao nhat. Thang 4 hodc thang 5 1a théng
chi s6 NDVI thuong thap nhét vi day 1a giai doan
giao thoi gilra vu dong xuan va he thu. Khi do

TAP CHi KHI TUQNG THUY VAN

lua dong xuan da thu hoach xong, lia mua dang
o giai doan gieo xa hoac dam troi nén chi sb
NDVI tuong d6i thap.

Hinh 6 ciing thé hién twong dbi & anh hudéng
cta cac thoi ky kho han dén 16p tham phu néi
chung va san xudt nong nghiép ndi riéng. Cu thé,
2 nam han han trong giai doan 2016-2020 la
2016 va 2020 c6 chi s6 NDVI vao thang 5/2016
va vao 4/2020 1a thap nhét trong cac nim. Trong
khi d6 chi sé NDVI trong cac thang tir thang 1
dén thang 3 cua cac nam nay khong thé hién xu
thé rd rang. Chi s6 NDVI ciia cac nam 2016 va
2020 trong cac thang tir 1 dén 3 con cao hon mot
s6 ndm khac. Diéu nay ching t6 anh huong cua
han han 1én tham thyc vét chi thé hién rd xu thé
& cac thang cudi mua kiét do lac nay ciy lia méi
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hét kha ning chéng chiu v6i han han. Két qua
tinh toan ciing cho thay chi sé NDVI tuong tng
vo1 mua kho ndam 2019 16n hon r6 rét so voi cac
nam khac ching té trong giai doan 2016-2020
do déy 1 naim c6 mua kho twong ddi nhiéu nude
so voi cac nam khac.

Két qua so sanh chi s6 NDVI tinh toan tir anh
Sentinel-2 va Landsat-8 trén Hinh 6 cho thiy xu
thé bién dong theo thoi gian cta chi s6 NDVI
duoc tinh tir 2 ngudn anh nay 1a trong tu nhau.
Diéu nay chimg to do tin cdy cua chi sé NDVI
tinh tir 2 ngudn anh twong dbi cao, du dé danh

NDVI - Sentinel-2
0.5
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gid sy bién dong theo thoi gian cua chi s6 NDVI
Tuy nhién, do thoi gian quay lai cua v¢ tinh
Landsat 14 16 ngdy nén mdi thang chi co t6i da
2 anh Landsat. Do d6, néu trong mot s6 thang
cac anh nay khong dap tmg du chat luong dé tinh
chi s6 NDVI thi cac thang d6 s& khong c6 chi sb
NDVI nhu chi ra ¢ Hinh 6b. Nguoc lai, do chu
ky lap ciia anh Sentinel-2 1a 5 ngay nén sb anh
trong 1 thang nhiéu hon, va do d6 co thé lya
chon duge cac anh co da chit luong dé tinh chi
s6 NDVI cho ting thang trong giai doan 2016-
2020.

NDVI - Landsat-8
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Hinh 6. Bién dgng ciia chi sé NDVI trung binh toan tinh Bén Tre tir thang 1 dén thang 5 trong
giai doan 2016-2020: (a) Chi so NDVI dwoc tinh tie anh Sentinel-2; (b) Chi so NDVI duoc tinh tur
anh Landsat-8

4. Két luan

Nghién ctru nay dd Gmg cong nghé GEE dé
danh gia bién dong cta tham thyc vat theo khong
gian va thoi gian va mdi lién hé ciia n6 véi cac
thoi ky kho han & Bén Tre trong giai doan 2016-
2020, 1am tién d& cho viéc danh gia anh huong
ctia han han dén san xuat néng nghiép ¢ Bén Tre
noi riéng va PBSCL noi chung. Bién dong cua
tham thyc vat duoc xem xét thong qua chi sb
khac biét thuc vat NDVI duoc tinh tir cac phé
anh sang mau do va cin hong ngoai tir 2 ngudn
anh vién tham 1a Landsat-8 va Sentinel-2. Két
qua tinh toan cho thdy anh vién tham c6 thé dénh
gia dugc su phan bd theo khong gian va thoi
gian cua tham thyc vat trén dia ban tinh Bén Tre,
trong do anh Sentinel véi do phan gidi cao cho

két qua phan bd cta chi s6 NDVI chi tiét hon.
Su bién thién cua chi s6 NDVI qua cac nam cho
thdy co sy trong quan giita chi s nay vai cac
thoi ky kho han. Theo do, trong mua khoé céc
nam 2016 va 2020, chi s6 NDVI vao cac thang
IV va V thip hon cac nim con lai twong ting véi
cac nim kho han nhat trong giai doan nghién
ctru. Theo khong gian, & cac nam kho han, trong
khi chi s6 NDVI & ving trong lta giam dang ké
trong nhitng nim han héan thi & ving trong dira
va cac loai cdy an qua khac chi s6 NDVI khong
thay d6i dang ké do strc chiu han cua cay lta
kém hon céc loai cay khac. Két qua ciia nghién
ctru nay c6 thé duoc st dung trong cac nghién
ctru danh gia anh huong cia han han dén dién
tich, nang suit va san luong lua va cdy in qua.

Loi cam on: Nghién ciru ndy duwoc tdi tro béi Quy Phdt trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong de tai ma so 105.06-2017.320.
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Application of Google Earth Engine tool to assess the spatio-temporal
variations of vegetation in Ben Tre during the dry season of the
2016-2020 period

Tran Anh Phuong', Tran Manh Cuong', Pham Van Chien?, Le Vu Viet Phong?
"Water Resources Institute
*Thuy loi University
3College of Sciences, Vietnam National University, Hanoi

Abstract: In recent years, cloud computing has been widely developed to store, process and
analyze remote sensing data, allowing users to carry out their works in the cloud, which helps to
significantly reduce computing time and save computer resources. This study employed the Google
Earth Engine tool to assess the spatio-temporal variations of vegetation in Ben Tre province dur-
ing the 2016-2020 dry season using Sentinel-2 and Landsat-8 images. Results showed that the
NDVI index obtained by Sentinel and Landsat can reliably assess the spatial and temporal vari-
ations of vegetation and closely correlates with the dry spans in Ben Tre province. Sentinel images
with a finer resolution provides the NDVI maps with more detailed temporal and spatial resolu-
tion than Landsat images. The NDVI index in April and May of the dry years (2016 and 2020) was
lower than the other years. As for the spatial variation, while this index relatively small in the dry
years in the rice growing region in dry years, it is still high in the coconut growing region. These
results can be used to evaluate the impacts of drought on agriculture in Ben Tre Province.

Keywords: Drought, Ben Tre, Google Earth Engine, Remote sensing, Sentinel, Landsat.
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