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Tom tat:
Nghién ciu nay nham muc dich danh gia d§ chinh xac cia cac chi sé tham thuc vat
dwoc lwa chon dé wéc tinh trir lwong sinh khéi trén mit dat (AGB) cia cay lda bing
cach sir dung hinh anh Sentinel-2(mwc 1C) tai huyén Giao Thuy, Nam Pinh. Phwong
phap ban thuc nghiém dwoc sir dung dé danh gia va 1ap ban a6 AGB cia cay lGa, bat
dau bang viéc 4p dung phuong trinh twong quan dé tinh toan trir lwong AGB theo loai
cu thé do dwoc trén thywe dia. Cac chi s6 tham thuc vat sir dung gém: Chi s6 Thuc vat
Khéc biét Chuan héa (NDVI), Chi sé6 Thuc vat nang cao (EVI) va Chi sb thuc vat co
hiéu chinh phan xa mit dat (SAVI). Phan tich héi quy gitta NDVI/SAVI/EVI va AGB
cho phuong trinh va hé sé xac dinh lan lwot 12 Y = 346,45x - 156,98 (R? = 0,853), Y =
331,93x - 221,96 (R% = 0,631), va Y = 285,45x - 114,84 (R? = 0,481). Sai sb tiéu chuan
(SE) lan lwot 14 5,89, 4,89 va 8,91 tan/ha d6i véi NDVI, SAVI va EVI. Dwa vao hé sé
xac dinh va sai sé tiéu chuan, wéc tinh trir lwong sinh khéi, bao gom NDVI nhuw mot
bién ddc lap, dwoc coi la chinh xac va ¢é dd tin cy hon céc chi s6 tham thwc vat khac
dwoc thir nghiém trong nghién cieu ndy. Chi s6 NDVI c6 thé dwoc ap dung dé wéc tinh
sinh khdi l0a cia ving nghién ciu va lam co sé khoa hoc dé quan ly, quy hoach phat
trién san xuit lia hwong téi muc tiéu phat trién nong thon bén virng va chi déng thich
¥ng véi bién déi khi hau.
Tir khod: Chi s6 thuc vat, cay lUa, trir lwong sinh khdi, NDVI, SAVI va EVI

Comparison of Vegetation Indices for Estimating rice biomass by Sentinel-2
data
Phan Thi Mai Hoa'", Nguyen Thi Cuc!, Nguyen Quoc Phi', Do Van Nhuan?, Nguyen
Van Dung?
'Faculty of Environment, Hanoi University of Mining and Geology

Abstract:

*Tac gia lién h¢: Email:phmaihoa@gmail.com



This research aims to assess the accuracy of selected vegetation indices for estimating
above-ground biomass (AGB) stocks of rice crop using Sentinel-2(level 1C) images in
Giao Thuy, Nam Dinh. A semi-empiricalapproach was used to assess and map rice
AGB, starting with applying the allometric equation to calculate field-measured
species-specific AGB stocks. Regression analyses were applied to develop a relationship
between field AGB and vegetation indices derived from Sentinel-2 Image, including
Normalized Difference Vegetation Index (NDVI), Enhanced Vegetation Index (EVI),
and Soil Adjusted Vegetation Index (SAVI). Regression analysis between NDV1/SAVI
/ EVI and AGB for the equation and the coefficient of determination is Y = 346.45x -
156.98 (R? = 0.853), Y = 331.93X - 221.96 (R? = 0.631), and Y = 285.45x - 114.84 (R?=
0.481), respectively. Where Y is field-measured biomass stocks, and x is
NDVI/SAVI/EVI values. The Standard Errors (SE) were 5.89, 4.89 and 8.91 tons/ha
for NDVI, SAVI, and EVI, respectively. Thus, biomass stocks estimation, including
NDVI as an independent variable, is considered more accurate than other vegetation
indices tested in this research. NDVI can be applied to estimate the rice biomass in Giao
Thuy, Nam Dinh in the future, that provides the scientific basis for rice production
development and proactive adaptations to climate change.
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Mé dau

Sy phat trién manh mé& caa khoa hoc ki thuat thé gi¢i n6i chung va cong nghé vién tham
noi riéng di va dang duoc wng dung rong rai trong nhiéu nganh va nhiéu linh vyc khac nhau.
Dic biét, anh vién tham Sentinel cia Co quan Vii tru Chau Au-ESA (Eruropean Space
Agency) dugc cdng b nam 2014 c6 thé cung cap anh chup nhanh khu vyc Chau A. Hinh
anh nhan duoc tir hé thong radar khau d6 tong hop - SAR (Synthetic Aperture Radar) 1a cong
cu hoan hao trong theo dai cay lua. Hé théng radar khau do tong hop 1a hé thong radar dac
trung boi do phan giai cao, co thé giam sat bé mat trai dat ca ngay va dém, tham chi qua ca
mua hay may bao phu, do d6 hinh anh thu dugc lién tuc ngay ca trong mua mua. Hay véi vé
tinh Sentinel-2, bao gom 2 vé tinh c6 dac diém hoan toan giéng nhau sau khi duoc phong
lén quy dao nam 2015 (Sentinel 2A) va 2017 (Sentinel 2B) d cung cap anh ¢ 13 kénh pho
trong dai song nhin thay va hong ngoai vai chu ky cap nhat trong 5 ngay [1]. Véi do phan
giai khong gian tot (10m & cac kénh nhin thay va can hong ngoai), duoc cung cap hoan toan
mién phi, anh vé tinh Sentinel 2 dang trd thanh ngudn dit liéu quy gia phuc vu nghién cuu,
wdc tinh thdng sé cay luong thuc ngan ngay (laa, ngd ...) [2]. Tham sb caa hinh anh vé tinh
duoc st dung trong qua trinh wdc tinh sinh khéi 1a chi sé thuc vat. Viéc st dung céc chi s6

tham thyc vat thuong dugc sir dung dé udce tinh sinh khéi trong d6 1a Chi sb thuc vat khac



biét chuan héa (NDVI) [3], chi s6 thuc vat nang cao (EVI) [4], chi sé dién tich 14 LAI [5],
chi sé thuc vat sai khac DVI va chi sb thuc vat ¢ hiéu chinh phan xa mat dat (SAVI) [6].

LGa gao 1a mot trong nhirng cay trong quan trong nhat déi voi an ninh lwong thuc toan
cau, 90% dién tich trong lua (trong duong khoang 140 triéu héc-ta) tap trung & chau A. Cay
trdng thudng xuyén chiu anh hudng boi cac nguy co gay thiét hai nhu han han, 1i lut va mua
bdo nhiét doi. Diéu quan trong trong san xuat va tiéu thu san pham lda gao quéc gia la can
c6 théng tin kip thoi va chinh xac vé dién tich gieo trong, su phét trién cua cay trong va
nhirng thiét hai do thién tai. Huyén Giao Thuy la mdt huyén ven bién cua tinh Nam Dinh,
nhung lai chi anh hudng rd rét, ning né caa bién doi khi hau va nudc bién dang. Huyén Giao
Thuy c6 16.599ha dit canh tac, trong d6 dat trong IGa 7.147ha c6 ning suat nim 2020 1a
76,72 ta/ha, dat trong rau mau 1.5 ha. Tuy nhién, dudi tac dong cua bién ddi khi hau, thiét
hai ndng dan Giao Thily trong chudi gid tri lUa, gao, ... hay cay luong thyc néi chung dang
la thach thirc 16n cho cac nha quan ly.

Dua trén cic dic diém dic trung cua khu vuc canh tac l0a, khu vuc I0a tap giao, ruong
laa thuong bi ngap nudc trong qué trinh ciy, do do, cac chi s NDVI, SAVI va EVI s& rat
phi hop dé phan dat trong IGa trong khu vyc nghién ctru. Trong nghién cau nay, ba chi s6
tham thyc vat (VI) da duoc lya chon: Chi sb thuc vat khac biét binh thuong héa (NDVI),
Chi sb Thuc vat Nang cao (EVI) va chi sb thuc vat c6 hiéu chinh phan xa mat dat (SAVI).
Nhiing chi s6 VI nay da duoc chon sau khi tinh toan trong nhiéu tai liéu da dua ra nhiéu
diém manh va diém yéu caa ching trong cac hoan canh khéac nhau [7-11]. Nhu chi s6 SAVI
thudng duoc sir dung dé phan tich cac khu vuc mai trong cay (cay non); EVI véi khu c6 mat
do diép luc cao. Do d6, muc dich danh gia d6 chinh xac cua chdng trong viéc udc tinh trir
luong céc-bon trén mat dat tir anh Sentinel-2 véi d6 phan giai 10x10m ¢ khu vire Giao Thuy,
Nam Binh (vya lda 16n cia ddng bang séng Hong). Nghién ctu khac véi cac nghién ctu
trude day vé dir liéu vién tham duoc sir dung va khu vuc quan sat. Theo d6, né ciing dugc
phan tich dé diéu tra xem liéu ba chi sb tham thyc vat c6 dua ra cac uéc tinh chinh xac voi
su khéc biét nhu vay hay khong. Va cudi cing két qua cua bai bao con la co s khoa hoc
gitip dia phuong Giao Thuy, Nam Dinh c6 dic diém dia 1y dac biét (géom 2 khu IGa chuyén
canh va IGa tap giao) quy hoach phat trién san xuat hudng téi muc tiéu phét trién ndng thon
bén virng va cha dong thich tng véi bién doi khi hau.

Khu vuc nghién ciru va dir liéu sir dung

Khu varc nghién criru

Huyén Giao Thuy 12 mot huyén ven bién thudc tinh Nam Binh cd toa do dia ly khoang
20°17'05" vi d6 Béc va 106°26'42" vi d6 Pong (Hinh 1) . Huyén Giao Thay co ddng bing,
c6 ving tiép giap bién vai bo bién dai hon 30km, co thé chia thanh 2 viing chinh Ia ving noi

ddng va vung bai boi ven bién. Khi hau nhiét dgi am (K= 1,50 — 2,00), gi6é mua (c6 mua


https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=Giao_Th%E1%BB%A7y&params=20.284826_N_106.445069_E_region:VN_type:adm2nd&title=Ng%C3%B4+%C4%90%E1%BB%93ng

déng lanh véi 2 thang nhiét do trung binh < 18°C) [12]. Cac loai dat tao nén thd nhudng
huyén Giao Thuy bao gom: Dét phu sa khong dugc bdi dip hang nam cua hé théng séng
Hong, D4t phu sa duoc bdi dip hang nim cua hé théng séng Hong, D4t nhidm man it - trung
binh, D4t nhidm min nhiéu, Dit cat, Dat lay man twong Gng voi cac 16p phu thuc vat tai
huyén Giao Thuy go dat trong lua nudce, hoa mau, ciy lau nam, 16p pha ring, nudi trong
thuy san, ddng mudi, va 16p phu cdy bui — trang cé trén nén dat chwa st dung [12].

Dir ligu d@nh vién tham

Dt lieu anh vé tinh Sentinel dugc tai mién phi tr trang

https://scihub.copernicus.eu/dhus véi théng sé cu thé nhu Bang 1 va Bang 2 duoc sir dung

dé giai doan, xay dung ban d6 trir lugng cacbon cay laa trén dia ban huyén Giao Thuy, tinh
Nam Dinh. Trong nghién ctru nay, cac kénh da phd cta anh Sentinel dugc ting do phan giai

Ién 10 m théng qua k§ thuat tron anh véi toan sac.

Hinh 1. Vi tri khu varc nghién ciru trén anh Sentinel-2 véi OTC ngoai thue dia

Bang 1. Danh sach dir ligu Sentinel-2 caa khu vec nghién ciu.

TT Loai anh Ma canh anh Thaoi gian chup

1 Sentinel 2 T48QXH_20200520T031539 20/5/2020

Bing 2. Cac kénh pho cia hai dir liéu Sentinel-2 va Landsat-8 sir dung dé tinh cac chi

s6 pho
Kénh phé Budéc song trung P9 phan giai (m)
tam (nm)
Kénh 2 — Xanh nuéc bién (Blue) 490 10
Kénh 4 - Do (Red) 665 10
Kénh 5 — Ria do 1 NIR-Red 705 20
Kénh 8 — Gan hdng ngoai (NIR) 842 10

Trong nghién cau nay, mot phép bién d6i hinh anh, duoc tién hanh tuy dong bang

cach sir dung céc cong cu va tinh nang trong phan mém xir ly hinh anh trén Arcgis. Céac dai


https://scihub.copernicus.eu/dhus

hinh anh caa Sentinel-2, cu thé 1a Xanh nuéc bién, Do, Ria d6 va Can hong ngoai, dugc dua
vao tron dé tao anh toan sic. Bang 3 cho thiy céc thuat toan cua ba chi s6 tham thuc vat
duoc phan tich trong nghién ciu nay: NDVI, EVI va SAVI. Va dugc nghién ciru dé chiing
minh chi sé nao trong sb ba chi s ¢d thé tao ra cac udce tinh trix lwong sinh khdi véi d6 chinh
x4c tot nhat trong khu vuc nghién ctu.

Phan logi dya trén anh chi sé thuec vdt: Xéac dinh ngudng chi s6 NDVI, SAVI tuong
{rng voi ving c6 thuc vat phan bd, tham khao téc gia B.R. Parida et al., 2008 tai bang 4 va
phan loai dat dwa vao chi s6 SAVI [13], sau d6 ding cong cu trong phan mém ARCGIS dé
tach viing dat néng nghiép va dat khac gip viéc tinh gié tri sinh khi cua cay lta tai khu vuc
nghién ctru chinh xac.

Bang 3. Cong thitc tinh céc chi sé thuc vat sir dung trong nghién ciu

STT Chisé Phwong trinh Hé so Tham khao
1 NDVI  (NIR-Red)/(NIR+Red) Rouse et al.
(1973)
2 EVI G*((NIR-Red)/((NIR)+(C1 G:25;C1l:6; Hueteetal.
* Red) - (C2 * Blue) + L)) C2:75; L:1 (2002)
3 SAVI (NIR - Red)/(NIR+R+L)*(1+L) L:0,5 Huete, (1988)
Bang 4. Tiéu chuan sir dung dé phan loai sir dung dat
Khoang bién déng Loai
NDVI (B.R. Paridaet SAVI (Phuong va
al., 2008) [15] cong su., 2019) [14]
NDVI > 0,74 Rung
0,74 <NDVI < 0,46 <11 Cay mua vu c6 tudi
0,46 < NDVI1<0,20 Cay mua vy nudc troi
0,20 < NDVI < 0,15 Pat hoang
0,15 < NDVI < 0,05 Pit tréng
0,05 < NDVI < 0,001 Dat lam mubi
NDVI < -0,001 Nudc

Dii liéu thuc dia

Dit liéu tham khao tir thue dia, bao gdm ban dd dia chinh nam 2020 va ban do vu

laa nim 2020 duoc thu thap tir (http://giaothuy.namdinh.gov.vn/). Ban db dia chinh, hé
sinh thai trén can, dugc st dung lam tai liéu tham khao dir li€u thuc dia dé danh gia do
chinh x4c ctia cac két qua lap ban dd sinh khéi cho cay lua.

Pé xac dinh sinh khéi thuc té cua dat trong lta, nghién ctru str dung phuong phéap
lap 6 tiéu chuan tai cac khu vuc dit trong cay lta can nghién ctru. Vung nghién ctru cd

2 ving: ving chuyén trong lta va ving trong lua tap giao két hop nudi trong thuy san.


http://giaothuy.namdinh.gov.vn/

Lap 6 tiéu chuan dién hinh dai dién cho cac ving trong chuyén lua, va ving trong lua
tap giao xen nudi trong thuy san, va vung trong lua, hoa mau. Trong nghién ctru, sir
dung may GPS Etrex10 dé tién hanh bam diém GPS tai 15 OTC. Va cac khao sat trén
mat dat duoc thuc hién song song viéc thu thap dir liéu cua Sentinel dé tinh trix lugng
sinh khéi cua cay lua trude khi thu hoach (giai doan lua chin — thang 5/2020) trong nim
2020. Sinh khdi duoc sy kho duoc st dung trong céc phén tich cta dé tai. Luong carbon
s& duoc tinh toan sir dung phwong phép IPCC, coi 50% trong luong sinh khéi kho la carbon.
Chi tiét vé dir liéu diéu tra thuc té duoc dé cap ¢ Bang 5.

Udc tinh sinh khai va l@p bdn dé

Viéc 1ap ban db trir lwong sinh khéi cua cdy lda bat dau bang viéc xay dung mdi
tuong quan gitra hai bién s6: gié tri chi sb tham thuc vat va dit liéu sinh khdi, carbon do tai
hién truong sir dung phan tich twong quan va hoi quy tuyén tinh. Tuy nhién, truéc khi tién
hanh cac phan tich nay, kiém dinh Kolmogorov-Smirnov chuan dugc &p dung cho ca hai di
liéu dé dap ung yéu cau vé tinh chuan caa dir liéu trong md hinh théng ké. O Excel duoc sir
dung dé phan tich méi quan hé giira cac chi sé NDVI, EVI, va SAVI trén anh va chi s6 AGB
(Trir lwong sinh khdi) ngoai thyc té, va tao ra mot hé sé (r) biéu thi mic do twong quan cua
chdng. Trong d6, NDV/SAVI/EVI 14 bién doc 1ap va AGC Ia bién phu thudc. Tir d6, xac dinh
dugc phuong trinh tuyén tinh ban dau: y = a-x + b.

Hé s twong quan Pearson (Pearson correlation coefficient) cho hai bién s6 X, y tirn

mau dugc tinh theo cong thic (2)

o S - T — X))

\/ ?:1(Yi - 71)2 X \/Z?=1(Xi - Xi)z

Trong d6: Yi va¥; la céc bién wéc tinh va gié tri trung binh cua ching
Xi va X; 1a céc bién do luong va gia tri trung binh cua ching
n 1a s6 lvgng mau trong bo dir lidu.

Néu r? = 1 hay r?> = -1, mdi lién hé caa x va y dugc xac dinh; co nghia 1a cho bat cir
gia tri ndo cua x, ching ta co thé xac dinh duoc gia tri caa y. Néu r = 0, hai bién x va y hoan
toan doc 1ap, khong cé lién hé véi nhau. Gia tri r dugc phan loai nhu sau: 0,1 < r? < 0,3 cho
biét mdi tuong quan thap, 0,3 < r> < 0,5 cho biét mdi twong quan trung binh, 0,5 < r? cho
biét méi twong quan cao.

Két hop st dung sai s6 chuan (SE) duoc st dung dé danh gia chat luong va sé luong
cua trir luong sinh khdi (tirc 14 AGC thu duoc tir phan tich hdi quy tuyén tinh) bang cach so
sanh chang véi trit luong sinh khéi do duoc ngoai thuc dia. Gia tri SE cang thap thi d6 chinh
Xac cang cao.

Két qua va thao luan



Sinh khéi ciia cay lGa tir theee dia

Mt trung binh cua sinh khdi cho mdi 6 dugc trinh bay trong Bang 5 dudi day. Bang
5 cho thay gi4 tri cua tong sinh khdi nho nhit ¢ 6 11 véi gia tri 0,06 tan, twong duong 6,16
tan / ha, trong khi sinh khdi cao nhat thu duoc. tai 6 s6 2 véi gié tri 1a 1,43 tin, twong duong
143,08 tin/ha.

Dua trén két qua trinh bay ¢ Bang 5, chling ta biét rang loai chiém wu thé & tit ca cac
diém thu mau 1a viing trong chuyén lda cé gid tri sinh khdi trén 40 tin/ha. Ngoai ra, trit luong
sinh khéi 16n nhat (143,08 tin /ha) dd duoc tim thay tai diém ldy mau cua x& Giao Xuan noi
la mot x& ving ven bién thude ving dém Vuon quéc gia Xuan Thiy, dat dai mau md chuyén
trong IGa. Gia tri sinh khdi cao thir hai (99,44 tan/ha) tai diém Iy mau noi chuyén canh lua
tai x4 Binh Hoa. Ngoai ra, viing chuyén trong lta cé gia tri sinh khdi cao hon ving trdng lda
tap giao va manh ruong manh mudn tai Quat Lam (10,93 tan/ha). Ning suat trong lda cao
tuong GNg Vi gia tri sinh khéi do duoc twong dong ciing cao.

Bang 5. Gi4 tri Sinh khéi dwoc tinh toan cho ting OTC
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Udc tinh triz lweng sinh khéi qua dnh vién tham

Céc chi s6 vé tham thuc vat dugc s dung trong nghién ciu nay 1a EVI, SAVI va
NDVI.

Gia tri chi sé thuc vat sau khi tinh trén anh vién tham dugc tham chiéu véi két qua
nghién ctru cua tac gia B.R. Parida ef al nam 2008, va Phuong va cong su nam 2019 cho
thiy khoang giao dong cua gia tri NDVI tir 0,46 d&én 0,7 va SAVI > 0,76 cho ving trong lGa
tai khu vyc nghién ciru kha twong dong véi cac két qua nghién ciru trude day. Két hop giita
gia tri chi s thyc vat va ban d6 hanh chinh khu virc nghién cau gidp tach riéng khu ring

ngap man va khu vuc trong lua duoc thé hién trén hinh 2.




Hinh 2. Dién tich rirng ngap man dwgc loai bé trong vung nghién ctru trén anh

Sentinel ngay 20/5/2020

Nghién cau sir dung Kénh 2, 4 va Kénh 8 trén anh Sentinel dé tinh toan chi sé thuc vat
EVI, NDVI, SAVI bing cong cu trong phan mém Arcgis, két qua thu dugc nhu sau: EVI ¢6
gia tri giao dong trong khoang -0,06 dén 0,98; NDVI giao dong trong giira -0,2 va 0,71;
SAVI chay trong khoang tir -0,4 — 1,07. Gia tri cac chi sb thuc vat caa khu vuc tréng lua

duoc thé hién trong bang 6 va & ca 3 chi sé déu tir 0,49.

Str dung thuat toan Kolmogorov-Smirnov dé kiém tra gia thuyét nham dam bao dir liéu
duoc md hinh hoa tét nhat va xac dinh tinh kha thi cua cac chi sb thuc vat trén anh vién tham
cho viéc xac dinh phuong trinh ham twong quan gitra AGB va céc chi s6 thyuc vét. Bang 7
trinh bay két qua kiém tra tinh chuan muc, véi 15 dir liéu dau vao (theo s lwong mau thu

thap ngoai thuc dia). Két qua cho thiy Dn <KS, nghia Ia 15 dir liéu nay dap wng cac gia dinh

ctia nghién ciru théng ké tham so va co thé duoc sir dung dé phan tich thém.

Biang 6. Phan bé céc gia tri thuc vat trén anh Sentinel-2 tai Giao Thuy
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Bang 7. Két qua kiém tra gia thuyét sir dung thuat toan Kolmogorov-Smirnov

Pau vao Thong ké
Mau Gia tri P léch Giatriteihan  KS
trung binh  chuin (Dn)
EVI 15 0,36 0,24 0,07 0,3
SAVI 15 0,51 0,34 0,10 0,3
NDVI 15 0,34 0,22 0,11 0,3

Thanh ldp bdn db triz lweng sinh khaéi lGa khu Giao Thuy ti @nh vién tham

Cac gi4 tri chi s6 tham thuc vat va trir luong sinh khdi do duoc tai hién trudng dugc
dua vao mo hinh wdc tinh bang cach str dung phan tich hdi quy. Phén tich théng ké nay tao
ra cac hé s xac dinh (R?) va cac ham hoi quy thé hién méi quan hé giira gia tri sinh khéi xac
dinh ngoai thuc dja va chi s6 EVI, NDVI, SAVI tir cac OTC.

Hinh 3 cho thay NDVI mang lai gia tri R? cao nhat (0,85) so véi EVI (0,68) va SAVI
(0,63). NG chi ra rang cac gié tri pixel duwoc NDVI bién doi 6 thé giai thich 85,3% su thay
ddi trong trir lueogng sinh khdi dugc do tai hién truong va hai bién sb nay c6 méi quan hé chat
ché véi nhau. Phuong trinh hdi quy thu dugc 1a'y = 346,45x - 156,98, trong d6 y 14 trir lugng
sinh khéi duogc do tai hién truong va x 1a gia tri NDVI. Mic du céc gia tri R khac nhau, ba
chi s6 cho thdy méi quan hé chat ché giira cac bién x va y. Két qua phan tich hdi quy sau d6
dugc str dung dé tao ra trir lugng sinh khdi ugc tinh tir qué trinh xir Iy hinh anh dé kiém tra

do chinh xac.

v = 346.45x - 156.98 y =331,93x - 221,96 y = 285.45x - 114.84
2_ R2=0,6312 R?=0.4873
" R*=0.8536 180 200
—120 ; ° 150 °
2100 & = 130
> 80 - < e 0100 ®
o 60 % £ 80 -' Q ) &-"
& 40 -y © N ? <50 [ = ()
b= ) | et
28 o O® ] < 30 o 0 PY S
0013 0.8
0.4 0.9 2004 06 08 1 20

(a) NDVI (b) SAVI



Hinh 3. Do thi ham twong quan giita AGB va (a) NDVI, (b) SAVI, (c) EVI
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Hinh 4. Gi4 tri sinh khéi cia cay lia trong méi twong quan véi chi sé thuc vat (a)
NDVI, (b) SAVI, va (c) EVI

Pé danh gia do tin cay cua gia tri sinh khéi duoc udc luong tir anh vién tham, ching
t6i tién hanh so sanh véi gia tri sinh khi diéu tra ngoai thuc dia va gia tri tinh dwgc trén anh
Sentinel. Nghién ctru nay da sir dung Sai s6 chuan (SE) dé kiém tra d6 chinh xac: gié tri SE

cang thap thi d chinh xéc cang cao.
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Hinh 9. Db thi so sanh d§ chinh xac ciia vige wéc tinh sinh khdi trén anh dya vao chi
s6 (a) SAVI, (b) NDVI, (c) EVI
Bang 8. Gia tri (R?) va (SE) cia ba chi s6 tham thuc vat

Chi s6 thuc vat R2 SE

NDVI 0,781 5,896
EVI 0,339 8,914
SAVI 0,631 4,889

Bang 8 so sanh cac hé sb xac dinh (R?) va sai s6 chuan (SE) viéc woc tinh sinh khoi
trén anh dya vao 3 chi sé. Két qua cho thdy rang NDVI c6 gia tri R? cao so véi céc chi sb
khéc, tir kiém tra twong quan dén kiém tra do chinh xac. Tuy nhién, cac két qua thir nghiém
khong twong quan véi nhau. Khong c6 mébi quan hé nao giira R? va SE, nghia 1a chi s6 thyc
vat véi gia tri R? cao khong nhat thiét phai thé hién do chinh xac cao va nguoc lai. SAVI ¢6
d6 chinh xac cao hon EVI va NDVI nhung gia tri R? lai thip hon NDVI. NDVI ¢6 hiéu qua
dé sir dung vi cong thirc tuong d6i don gian, chi sir dung dai mau do va hong ngoai. Diéu
nay phu hop véi Wicaksono et al. (2015) [14], coi NDVI la hiéu qua nhat vi: (1) cong thic
don gian; (2) n6 chi yéu cau céc dai mau d6 va NIR — do d6 c6 thé &p dung cho hau hét cac
hinh anh da sic sin c6; va (3) hiéu suit nhat quéan trén cac muc do birc xa va duoc cai thién
khi &p dung hiéu chinh do birc xa. NDVI 1a mot phép bién ddi quang phd duogc str dung dé
tang cuong cac khia canh cua tham thuc vat va dugc phat trién dé tranh cac gia tri am. EVI
c6 do chinh xé&c thap nhat so vai NDVI va SAVI. C6 thé 1a do, khong giéng nhu céc chi sb
tham thyc vat khac chi sir dung dai mau do va hdng ngoai, cong thirc EVI ciing st dung thém
dai mau xanh lam. Bén canh do, n6 c6 mét gia tri khong ddi trong tinh toan caa no, anh
huong dén gid tri, ciing nhu gia tri SAVI cling c6 mot gia tri khéng doi trong cong thic co
thé anh huong dén gia tri.

Két luan

Huyén Giao Thuy voi dic diém gidp bién va duoc chia thanh 2 viing noi déng va viing
bai bdi ven bién di tao Ién nhirng xa chuyén trong lla va xa trong lGa tap giao. Pic diém d6
két hop thoi diém xudng gidng & cac xa khac nhau khién gia tri sinh khdi khac nhau tai cac
OTC. Nhung nhin chung, hinh anh Sentinel-2 vai do phan giai khong gian 1én d¢én 10m c6
tiém nang cho viéc uéce tinh va lap ban dd AGB lua tai khu vuc c6 dién tich trong IGa manh
mén va thua thét. Tat ca ba chi s6 vé& tham thuc vat cho két qua gan nhu giéng nhau vé
phuong trinh ham twong quan v&i gié tri AGB. Tuy nhién, dua trén két qua kiém tra do chinh
xéac, SAVI cd sai s6 udc tinh tiéu chuan thap nhat 1a 5,89 tan/ha, tiép theo la NDVI (4,89
tan/ha), cudi cung 1a EVI. Tuy nhién, hé sé xac dinh caa NDVI la cao nhat (R? = 0,85).
Ngoai ra, ban d6 sinh khéi lta tai huyén Giao Thuy, Nam Dinh dugc thanh 1ap trong hé
tuong quan gitta NDVI va sinh khéi véi do chinh xac 85,3%. Co6 nghia 1a NDVI ¢6 d6 chinh



xac uac tinh AGB cao va tin ¢an hon so véi EVI va SAVI. Vay NDVI da thoi gian thu dugc
tir hinh anh vé tinh sentinel-2 duoc phét hién 1 rat quan trong, va c6 d tin cay cao trong
viéc udc tinh sinh khéi cua cay lua.
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