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TOM TAT

Ninh Binh 1a mét trong cac tinh tréng Ita chinh & khu vic Bdng bang séng Hdng. Lap ban db dién tich trong Ita
bang viéc (ng dung céng nghé vién tham rét hiru ich cho viéc thyc hién chinh sach quan ly va Iap ké hoach cho sy
phat trién kinh t& x& hoi, an ninh lvong thuce trong tinh ciing nhw trong viing.

Anh MODIS da thoi g|an (MODO09A1) va Landsat (TM) dwoc si dung dé lap ban dd dién tich trdng Iia. Anh
MODIS dugc phan loai bang thuat toan phan loai Maximum Likelihood trong phan loai c6 kiém dinh, sau d6 phwong
phap phan loai Sub-pixel dwoc s dung dé tang do chinh xac két qua phan loai.

Két qua phan loai c6 kiém dinh dat do chinh xéc la trén 74% (4nh MODIS ngay 02/06/2010) va 78% (anh
MODIS ngay 14/09/2010). Két qua nay la phii hop dbi véi anh vién tham c6 d6 phan giai khdng gian binh thuéng.
Két qua phan loai biang phuong phap phan loai Sub-pixel dat do chinh xac trén 86% (anh MODIS ngay 02/06/2010)
va 90% (anh MODIS ngay 14/09/2010).

Tl khoa: Lap ban db, Itia gao, MODIS, Ninh Binh, vién tham, phan loai Sub-pixel, phan loai c6 kiém dinh, Viét Nam.

Using Multi - Temporal MODIS Data
for Mapping Paddy Rice Cultivation Area in Ninh Binh Province

ABSTRACT

Ninh Binh province is one of main paddy cultivation areas in the Red River Delta. Mapping paddy rice area by
using remote sensing techniques is useful for policy makers to manage and plan for food security and socio -
economic development in the province as well as in the region. Multi - temporal eight - day composite MODIS images
(MODO09A1, MOD09Q1) and Landsat Thematic Mapper (TM) dataset were used for mapping paddy rice area. MODIS
images were classified by using Maximum Likelihood Classification algorithm in test classification followed by
subpixel classification to increase the accuracy of classification result. Results of test classification were over 74%
(for the image taken on 02 June 2010) and 78% (for the 14 September 2010 one) of land use classification in MODIS
images. These results are acceptable for the moderate spatial resolution images. Result of Sub - pixel classification
was over 86% (02 June 2010) and 90% (14 September 2010) of accuracy.

Keywords: MODIS, mapping, paddy rice, remote sensing, Sub - pixel, supervised classification, NinhBinh, Viet Nam.

1. DAT VAN bk Tinh Ninh Binh nidm & phia nam déng bing

Cay lda la cdy trong quan trong trong nong
nghiép. Dién tich tréng lda chiém khoang 11%
dién tich cdy trong trén thé gidi (Maclean et al.,

2002). Chau A c6 dién tich trong lda 16n trén thé

gi6i (FAOSTAT, 2010) va Viét Nam 1a mot trong
nhiing nudéc xudt khau gao 16n trén thé gii
(FAO, 2008).

song Héng. Su gia ting din s§ cling véi quéa
trinh d6 thi héa dan téi viéc chuyén ddi dién tich
trong lda sang dat danh cho d6 thi va khu cong
nghiép. Nam 2002, hon 190ha dat trong lda
chuyén sang dit san xuit cong nghiép. Thong
tin lién quan dén dién tich trong lda la rat ciAn
thiét cho viéc ddm bao an ninh luong thuc, quan
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1y ngudn nuéc.. (Xiao et al., 2005). Trong nhiing
nim gin day, dién tich trong lda gidm dang ké.
Diéu nay anh hudng téi ning suat lda gao cua
tinh. Do d6, viéc danh gia va giam sat su thay
d6i dién tich trong lua 1a rat cAn thist dé quan ly
va thyc hién chinh sach.

Hién nay, viéc diéu tra thong ké va lap ban
d6 dién tich trong lda cht yéu duge thuc hién 6
trén thuc dia. Cong viéc nay ton nhiéu thoi gian.
St dung dit liéu vién tham MODIS da thdi gian
dé trich xuét thong tin cay trong 1a r&t hitu ich
(Tingting and Chuang, 2010). St dung di liéu
anh MODIS da thoi gian dé 1ap ban db va giam
sat su phat trién, sinh trudng cta lia va du
doan ning sut cAy trong ciing cin thiét cho
chuong trinh an ninh luong thuc ctia quoc gia,
ving va toan cAu.

Bai bao nay phan anh viéc st dung di ligu
anh vién tham két hop vdi dit liéu thuc dia dé
lap ban d6 dién tich tréng lda ¢ tinh Ninh Binh.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

Vat liéu nghién ctu gém anh vién tham
MODIS da thoi gian phan xa bé mit
(MODO9A1). Ngoai ra, anh Landsat 5 TM nim
2009 cling duge st dung trong bai bao véi muc
dich chinh 1a k&t hgp véi ban d6 st dung dat
tinh Ninh Binh dé xac dinh chinh xac ving miu
phuc vu cho qué trinh phan loai ¢6 kiém dinh.
Chi tiét vat lidu nghién ctu duge dé cap nhu
trong bang 1.

Cu thé: Tinh Ninh Binh xu#t hién trong 2
canh cua dnh MODIS (H27v06 va h27v07). Do
tinh Ninh Binh thuéc khu vyc déng bang séng
Héng nén mdi nam c6 2 vu lda (Vu lda xuén ti
khoang thang 2/3 dén thang 6/7 va vu dong tu
khoang thang 6/7 dén thang 10/11). Vi vay, mbi
anh khéng may dugc chon trudc thoi gian thu
hoach ctia mi vu gém: Anh MODO9A1 ngay 02
thang 06 va ngay 14 thang 09 ndm 2010.

Anh Landsat 5 TM (2009) ciing duge sk
dung két hgp véi ban d6 st dung d4t tinh Ninh
Binh nam 2010. Landsat 5 TM véi d6 phan giai
khong gian 30m ciing sé& cung cdp mot cach kha
chi tiét sy bao phti ctia khu vyc trong lda.
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Phan mém dugc st dung trong bai bao nay
bao gébm phan mém xi 1y anh vién tham (Bao
gém ENVI 4.5 vi ERDAS Imagine 9.2) va phan
mém Microsoft Office Excel 2007. Cu thé: Phan
mém ENNVI 4.5 dugc st dung trong viéc phan
loai khong kiém dinh va ¢6 kiém dinh cac anh
MODIS va danh gia két qua phan loai. Phan
mém ERDAS Imagine 9.2 duge st dung dé xii 1y
anh MODIS bing phuong phap phan loai Sub-
pixel. Cong cu phan tich hdi quy tuyén tinh
trong phin mém Microsoft Office Excel 2007
duge sti dung dé so sanh két qua phan loai véi s6
liéu thong ké dién tich lda tinh Ninh Binh.

2.2. Phuong phap

V6i muc dich 1a lap ban d6 dién tich trong
Ida dya vao anh vién tham MODIS da thdi gian,
c6 nhiéu phuong phap nhan biét dién tich tréng
Ida. Mot phuong phéap dién hinh duge thuc hién
la: Chi s6 thuc vat (NDVI), chi s6 nuéc bé mat
dat (LSWI) va chi s6 thuyc vat ting cuong (EVI)
dugc tinh todn sau dé dua vao moi lién hé gitia
cac chi s6 nay dé xac dinh khu vuyc trong lia
(Xiao et al., 2006). Trong bai bao nay, Phudng
phap lap ban d6 dién tich tréng st dung anh
MODIS da thai gian duge thyc hién théng qua
céc bude cu thé nhu sau:

Anh MODIS géc & hé toa d6 Sinusoidal. Do
d6, né dugc chidu lai v& hé toa d6 UTM, Zone
48N, WGS 1984. Anh MODIS sau khi chiéu lai
sé& duge két hop véi dit liéu ranh gi6i ciia tinh
Ninh Binh dé cit ra ving nghién cttu. Anh
MODO09A1 dugc st dung chinh trong bai bao
nay. MOD09A1 ¢6 7 kénh phé tuy nhién chi c6 3
kénh phé duge st dung 15 kénh 1, 4, va 3. N6 két
hop véi nhau tao anh MODIS véi mau that.

Hai dnh MODO09A1 (02/06 va 14/09/2010)
dugc phan loai khéng kiém dinh bing thuat toan
IsoData dé xac dinh théng tin st dung dt cta
ving nghién ctu. Phéan loai c6 kiém dinh 1a cong
cu cAn thiét dé trich xu4t nhiing théng tin hiu
ich tit anh vién tham (Murai, 1999). Phuong phap
phén loai ¢6 kiém dinh duge thuc hién bang viée
s dung thuat toan Maximum Likelihood dé
nhém cac pixel tuong ting véi cac 16p mau. Viéc
xac dinh ving mau (ROI) 1a rat quan trong. ROI
dugc chon dya vio ban @b st dung dat tinh Ninh
Binh ndm 2010 k&t hgp véi anh Landsat 5 TM
nam 2009 va di liéu thuc dia.



Vi &nh MODIS c¢6 d6 phan giai khong gian
binh thuong (500m x 500m) nén trong pham vi 1
pixel anh sé& c6 nhiéu loai cdy trong pha trén. Do
d6, phap phan loai Sub-pixel duge st dung trong
trudng hop nay nhim gidi quyst van dé lién quan
dén pixel pha tron. C6 nhiéu mé hinh phi tuyén va
tuyén tinh duge st dung cho phuong phap phan
loai Sub-pixel nhu md hinh RT (Regression Tree),
md hinh MLP (Multilayer perceptron) (Liu and
Wu, 2005). Trong bai bao nay, chiing téi st dung
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cong cu Subpixel classifer dugc thiét két trong
phdn mém ERDAS Imagine 9.2 dé xit Iy anh
MODIS nhim gii quyét van dé pixel pha tron véi
muc dich 14 tach ra khu vuc lién quan dén dién
tich tréng lia. Phan loai Sub-pixel c6 4 budc bit
bude va 3 bude tiy chon.

Phuong phap phan loai nay st dung 4 budc
bét budc gbm: Tién xii 1y (Preprocessing), Hiéu
chinh méi truong (Environmental Correction),
Trich xuét tin hiéu (Signature Derivation) va

Bang 1. Cac loai dit liéu st dung trong bai bao

Tén di liéu st dung Nam Canh Do phan gidi khong gian (m)
MODIS(MODO09A1) 2010, 2011 H27v06 500 x 500
MODIS(MODO09A1) 2010, 2011 H27v07
Landsat 5 TM 2009 Path: 126, 127 30x 30
Row: 46
Ban db siv dung dét tinh Ninh Binh 2010

Thdng ké st dung dét tinh Ninh Binh 2010
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Hinh 1. Quy trinh thuc hién phan loai c6 kiém dinh (a) va phan loai Sub-pixel (b)

phan loai vang nghién cttu (MOI Classification).
Danh gia d6 chinh x4c két qua phan loai thu
dugc tit dit liu vién tham 13 rat cAn thiét nhim
danh gia chét lugng ban do. Pay la bude sau
phan loai quan trong vi né thé hién chi tiét mtc
@0 chinh x4c cia qué trinh phan loai. Trong bai
b4o nay, ching t6i st dung hai phuong phap
danh gia do chinh xac két qua phan loai la: Su
dung hé s6 Kappa va ma tran 16i.

3. KET QUA VA THAO LUAN
3.1. K&t qua phan loai c6 kiém dinh

Phan loai ¢6 kiém dinh anh MODIS dudgc
thuc hién bing viéc st dung di liéu vang mau.
Viang mau duge xac dinh dua trén ban d6 si
dung dat tinh Ninh Binh nam 2010 két hop véi
anh Landsat 5 TM nam 2009. Dé xac dinh chinh
x4c viung mau, anh MODIS chi s6 sai khac thuc
vat nam 2010 va 2011 ciing duge tinh. Pidc tinh
phé cta anh MODIS NDVI sé xuét hién tuong
ting v6i mbi ving mau (Hinh 2).

Cé 5 ving miu chinh duge x4c dinh trong
bai bao nay bao gom: Vung trong lda, viing riing
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1 (Rung trong vudn quéc gia), viung ring 2
(Riing tréng), viing ngap nude, vang hdn hop (thi
tran, d6 thi,..).

K&t qua phan loai ¢6 kiém dinh 4nh MODIS
nim 2010 duge thé hién nhu hinh vé. C6 5 ving
duge phan loai bao gdm: Vung riing 1, ving ring
2, viing ngap nudc, ving hén hgp, viing tréng
lda. Do chi quan tdm dén khu vuc tréng lda nén
sau khi phan loai thanh 5 vung thi sé gop lai
thanh 2 vung chinh: Vung trong lda va vung
khéng trong Ida (gém cac viing con lai).

3.2. K&t qua phan loai Sub-pixel

Phan loai Sub-pixel yéu cau dit lidu ddu vao
1a dit liéu tho. Do d6, anh MODIS nam 2010 sau
Kkhi tién xti Iy s& duge dua vao nhu dit liu ddu vao
ctia phan loai Sub-pixel. Bai bao nay st dung toan
bd cac pixel tin higu ti tap cac pixel mau ma néd
chia nhidu hon 90% cta ving quan tAm (MOI).
Két qua phan loai Maximum likelihood trong phan
loai ¢6 kiém dinh duge st dung nhu file AOI cho
budc trich xuat tin hiéu. Két qua phan loai Sub-
pixel anh MODIS ngay 02/06/2010 duge thé hién
nhu hinh 7 va anh MODIS ngay 14/09/2010 dugc
thé hién nhu trén hinh 9.
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Ving
trdng IGa

Band Murr

Vang ngép
nwéc

Vung hén hgp
(d6 thi, khu dan
cuw,...)

Vang rirng 1 (Rirng
trong
vuwon quoc gia)

Vung ring 2
(Rirng trong)

Band Mumber

Hinh 2. Ving miu va dic tinh phé ctia viing miu tuong ing
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948

555000 570000 585000 600000 615000 630000
2265000 § 2265000 2265000 2265000
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Unclassified
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Hinh 3. Két qua phéan loai cé kiém dinh Hinh 4. Ban d6 vung trong laa
2 N 2 s N N
anh MODIS ngay 02/06/2010 tinh Ninh Binh ngay 02/06/2010
555000 570000 585000 600000 615000 630000 555000 570000 585000 600000 615000
2265000 2265000 2265000 [ 2265000
2250000 I 2250000 2250000. [ 2250000
2235000 I 2235000 2235000 | 2235000
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2190000 0 L 2190000 2190000 { N Waterbody 20 o L 2190000
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Hinh 5. K&t qua phan loai c6 kiém dinh

anh MODIS ngay 14/09/2010

Hinh 6. Ban d6 vung tréng laa

tinh Ninh Binh ngay 14/09/2010

a.

b

Hinh 7. K&t qua phan loai Sub-pixel (a) va chdng x&p anh phan loai Sub-pixel
v6i anh phan loai c6 kiém dinh (b) ngay 02/06/2010
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Row Histoaram Class Mames Opacity Color Red Green Blue Area
g 0 i | 0 0 i 0
1 1135|020 - 029 1 1 1 i 6125.36
g 1182030 - 039 1 1 0185 i 6379.01
3 1045040043 7 1 0.7 i 5E55.84
4 595060053 1 1 057 i 5360.81
5 512[060-0.69 1l 1 043 i 4371 87
B 1052[070-0.79 7 1 0.z8 i 5677.42
7 698]0.80-0.89 1 1 014 i 4845.32
El 7631]0.80 -1.00 1 1 0 i 4118249

Hinh 8. Thudc tinh 16p trong phan loai Sub-pixel anh MODIS ngay 02/06/2010

a. b
Hinh 9. K&t qua phan loai Sub-pixel (a) va chdng x&p anh phan loai Sub-pixel
v6&i anh phan loai c6 kiém dinh (b) ngay 14/09/2010

Fow Histoaram Opacity Color Red Green Blue Class Mames Area
0 128934 [ 0 0 0 £39%28
1 1281 i 1 1 0[0.20-0.29 635301
F 1435 i 1 0.8 0[0.30-0.39 7789.69
3 1an 1 1 0.71 0]0.40-0.49 74151
4 1551 1 1 0.57 (0]0.50- 0,59 8E35.63
5 1651 1 _ 1 0.43 (006D - 0.6 8E35.63
E 1405 1 1 0.28 0]0.70-0.79 7E26.06
7 72 1 1 0.14 0[0.80-0.89 3913.44
g 4151 al 1 0 0{050-1.00 20530.8

Hinh 10. Thudc tinh 16p trong phéan loai Sub-pixel anh MODIS ngay 14/09/2010

Thudc tinh cac 16p trong phan loai Sub-pixel
anh MODIS dugc thé hién nhu trong hinh 8 va
hinh 10. Theo hinh ta thay ring, két qua phan
loai Vang quan tdm (MOI) dugc chia thanh 8
16p. Két qua cu thé nhu sau: Lop 1 chia 20 -
29% ctia MOI. Lép 2 chta tit 30 dén 39% clia
MOIL. Lép 3 chiia tit 40 dén 49% ctaa MOI. Lép 4
chiia tit 50 - 59% ctia MOL...va cit nhu vay, 16p 8
chiia tit 90 - 100% cua MOI. Nhu vay, phuong
phap phan loai Sub-pixel thuc chit 14 phuong

phéap phan loai theo x4c suat. N6 cho ta biét sé
c6 bao nhiéu phan tram viung quan tam dugc
tinh ti phuong phap phan loai nay.

3.3. Do chinh xac két qua phan loai

Panh gia d6 chinh xac phan loai c6 kiém
dinh duge thé hién nhu trong bang 2, 3; danh
gia do chinh xac két qua phan loai bing phuong
phép phéan loai Sub-pixel dugc thé hién nhu
trong bang 4 va 5.

949



Ung dung di liéu anh modis da thei gian trong 1ap ban db dién tich trdng Ita & tinh Ninh Binh

Bang 2. Danh gia do chinh xac phan loai anh MODIS ngay 02/06/2010

D liéu phan loai

D liéu tham khao

Rwrng 1 Rirng 2 \nlig'?; Vﬂﬂggén Trong lua Iglr:g 22 CC:E;

Rirng 1 472 0 3 0 6 481 472/481

Rirng 2 6 499 7 16 72 600 499/600

Vung nwéc 9 35 479 142 40 705 479/705

Vung hén hop 1 146 5 353 2 507 353/507

Tréng lia 26 51 198 25 565 865 565/865

Téng cot 514 731 692 536 685 3158

Do chinh xac nguoi ding 472/514 499/731 479/692 353/536 565/685

Ghi chi: Pj chinh xic chung = 74% va Hé s6' Kappa = 0,68
Bang 3. Danh gia d6 chinh xac phan loai anh MODIS ngay 14/09/2010
D liéu phan loai

DG lieu tham khao Rirng 1 Rirng 2 Ving nuwéc Vﬂp]g;én Trdng lua Téng hang Egccmgy
Rung 1 402 0 0 0 22 424 402/424
Rirng 2 0 88 2 10 0 100 88/100
Ving nuéc 2 24 66 15 6 113 66/113
Vung hén hop 0 14 58 177 22 271 177/271
Trdng lua 11 0 69 16 222 318 222/318
Téng cot 415 126 195 218 272 1226
Do chinh xac ngwdi dung 402/415 88/126 66/195 177/218 222/272

Ghi chi: P chinh xic chung = 78% va Hé s6’ Kappa = 0,71

Bang 4. Danh gia d6 chinh xac phan loai Sub-pixel anh MODIS ngay 02/06/2010

Dt liéu phan loai
D@ ligu tham khao

Vung khéng trdng lia Viing tréng lda Téng hang Do chinh xac may
Vung khéng tréng Iua 8 2 10 8/10
Vung trong lua 2 18 20 18/20
Téng cot 10 20 30
D6 chinh xac ngwoi dung 8/10 18/20

Ghi chi: Pg chinh xic chung = 86% va Hé s6 Kappa = 0,70

Bang 5. Danh gia do chinh xac phan loai Sub-pixel anh MODIS ngay 14/09/2010

Dt liéu phan loai
D ligu tham khao

Vuing khéng trdng lta Viing tréng lta Téng hang Do chinh xac may
Vung khéng tréng Iua 6 1 7 6/7
Ving tréng lua 2 21 23 21/23
Tdng cot 8 22 30
Do chinh xac ngwoi dung 6/8 21/22

Ghi chi: Dj chinh xéc chung = 90% va Hé s6 Kappa = 0,73
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8.4. So sanh giita dit liéu théng ké va danh
gia dién tich lGa tit anh phan loai MODIS

Sau khi phan loai anh MODIS, dién tich
ving tréng lda cting duge tinh toan dé so sanh
v6i thong ké dién tich lda tit s6 lidu thong ké cta
tinh Ninh Binh nim 2010. K&t qua tinh toan
dugc thé hién nhu trong hinh 11.

Phuong phap phan tich hdi quy tuyén tinh
ciing duge stt dung dé so sanh két qua phan loai
v6i s6 liéu thong ké ctia tinh Ninh Binh. Véi hé s8

Lé Van Diing, Lé Phwvong Thao

tuong quan gitia dién tich lda danh gia ti anh
phéan loai MODIS ngay 02/06/2010 va théng ké
dién tich lda vu xudn ndm 2010 ti tinh 12 R? =
0,91 (Hinh 12) va Hé s6 tuong quan gitia dién
tich lda danh gia t& anh MODIS ngay
14/09/2010 va théng ké dién tich lda vu déng
nam 2010 1a R? = 0,907 (Hinh 13) cho thay ring,
c6 sy tuong quan rat 16n gitia s6 liéu duge tinh
toan ti k&t qua phan loai so véi s6 lidu thong ké
dién tich lda tu tinh Ninh Binh.

Thing ké dién tich lia (Hécta)
48000
46317

46000
44000 - 43104
42000 |+ 1603
40000 +— AR
36000

Anh MODIS Théng kélia Anh MODIS Théng ké lia

(02/06/2010) xudn2010  (14/09/2010) déng 2010

Hinh 11. So sanh dién tich laa tit két qua phan loai anh MODIS
va s6 liéu théng ké ctia tinh

7000

&

5000 -

4000

3000 -

2000

Théng ké dién tich (hécta)

1000

i 2000

4000

Dién tich dinh gia (hécta)

G000 2000 10000

Hinh 12. Tuong quan giita dién tich danh gia tit anh phan loai MODIS
ngay 02/06/2010 va thong ké dién tich lia vu xuan 2010
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Hinh 13. Tuong quan giita dién tich danh gia tit anh phan loai MODIS
ngay 14/09/2010 va théng ké dién tich laa vu déng 2010

3.5. K&t qua diéu tra théng tin miua vu tinh
Ninh Binh

Theo s6 lidu tit diéu tra ti dia phuong va
kinh nghiém ctia néng dan thi tinh Ninh binh c6
hai vu lda trong ndm cling giéng nhu cac tinh
thude khu vuc Déng bing Séng Hong. Cu thé:
Vu lda xudn bit d4u tit khoang thang 2/3 téi
thang 6/7 va vu d6ng bit d4u tit khoang thang
6/7 dén thang 10/11. Bai bdo nay ciing tinh toan
chi s6 khac biét thuc vat (NDVI) ti 92 anh
MODIS trong cAc ndm 2010 va 2011. Tiép theo,
anh NDVI duge xit 1y dé loc nhidu bing thuat
toan loc LMF (Local Maximum Filtering) sau d6
dugc lién két véi anh Landsat 5 TM niam 2006
dé x4c dinh dién tich lia tuong @ng véi théng tin
phd ctia 2 vu lda caa tinh. Két qua duge thé hién
nhu hinh 14 va hinh 15.

Hinh 15 cho thay rang, anh chi s8 khac biét
thuc vat nam 2010 ¢6 2 diém cuc dai tuong dng
v6i thoi gian tit khoang 09 - 17/05/2010 cho diém
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cuc dai dAu tién va thoi gian tud 29/08 -
06/09/2010 cho diém cuc dai thi 2. Didu nay thé
hién ring ¢6 2 vu lda trong mot nam va cac diém
cuc dai tuong tng véi giai doan lda phat trién
manh nhat (NDVI > 6,5 véi lda vu xuan va
NDVI > 7,0 véi laa vu dong).

Nhu vay, anh vién tham MODIS da thoi
gian véi wu diém 12 khong mé4t tién nén duge si
dung rong rai véi cac muc dich khéc nhau. Do ¢6
diac diém 1a da thoi gian nén viéc chon anh
MODIS dé 1ap ban db dién tich trdng lda 1a kha
don gian, ta chi cAn chon anh MODIS khéng bi
anh hudng bdi may khu vuc nghién ciu tai thoi
diém trude thu hoach ctia mdi vu lia. Ngoai ra,
v6i dic diém 1a da thoi gian ta ¢6 thé tinh toan
chi s6 thiyc vat NDVI dé theo dbi su bién déng
miuia vu trong khoang thdi gian mong mudn. Tuy
nhién, nhuge diém 16n nhat ctia anh MODIS la
d6 phan giai khong gian 1a binh thudng nén anh
MODIS thudng chi duge st dung trong pham vi
c4p vung, khu vuc.
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4. KET LUAN

Bai bao nay cho thay rang dii lidu anh
MODIS cung cdp mdt lya chon trong viéc lap
ban d6 dién tich trong lia 6 cAp quéc gia ciing
nhu cap vung va khu viye. Bai bao nay st dung
phuong phép phan loai Sub-pixel dé giai quyét
van dé vé nhiing pixel pha tron doi véi anh
MODIS c6 d6 phéan giai khong gian binh thudng.
Cu thé:

- C4c ban db dién tich tréng lda nam 2010
duge thit 1ap & hai thoi diém tuong tng véi 2 va
lda trong 1 nim cua tinh. Ct 8 ngay thi vé tinh
s6 chup mot anh MODIS nén sé c6 46 anh
MODIS trong ndm 2010. Vi vay, viéc chon ra 2
anh MODIS tuong ting véi thoi gian cta 2 vu lda
tuong d6i d& dang. Panh gia do chinh xac két qua
phén loai dat trén 75%. D¢ chinh xac nay la c6

thé ch&p nhan duge d6i véi anh MODIS chi c6 do
phan giai khong gian binh thudng.

- K&t qua rit ra ti phan loai Sub-pixel chi
ra ring day 13 phuong phap rat phi hop dé tach
biét nhiing cdy tréng cé trong pham vi 1 pixel
ctia anh MODIS. Dién tich danh gia dugc rut ra
tit k&t qua phan loai Sub-pixel dugc so sanh véi
thong ké dién tich lda tu dia phuong. Véi hé s6
tuong quan R? trén 0,9 chi ra mtc do tuong
quan manh gitia két qua phan loai va s6 liéu
théng ké ti dia phuong.

- Tiém nang cta dii liéu anh MODIS da
thoi gian ciing duge thé hién trong bai bao nay
béng viéc tinh chi s6 NDVI trong 2 nam 2010 va
2011 dé diéu tra thong tin mua vu. Anh chi s6
thuc vat (NDVI) sau khi xt 1y da thé hién duge
rat rd thong tin muia vu cta tinh Ninh Binh. N6
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da thé hién dugc thoi gian bit ddu mua vy, giai
doan phét trién nhanh nhat, giai doan thu
hoach. Diéu nay la rdt quan trong dé gitp viéc
quan 1y hiéu qué hon.
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