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1. Mé dau

Viét Nam 14 mét trong nhirng nudc xudt khiu
gao 16n va ding thir hai trén thé gidi voi san luong
xut khau dat 4.735.170 tin vao nim 2008 (Ngudn:
http://faostat.fao.org/site/342/default.aspx, truy cap
ngdy 05/08/2011), va ving Ddng bing séng Ctru
Long chiém hon phan nira san luong gao cua ca
nuée v6i 20.483.400 tin (ndm 2009). Trong do, san
luong lia gao cd ndm cua tinh An Giang
(3.383.600 tin vao nim 2009) va Kién Giang lu6n
ding ddu ca nu6e trong nhiéu nim qua (ngudn:
http://www.gso.gov.vn/default.aspx?tabid=430&id
mid=3, truy cép ngay 05/08/2011).

Hién nay, dé uéc lugng dién tich tr@)ng lua va
san lugng laa trén mot khu vuc, cac nha quan ly
thuong st dung phuong phap théng ké sb liéu.
Viée thu thap cac sé liéu nay doi hoi nhidu cong
stre va ton kém, ma két qué thu dugc van con chira
nhiéu sai s6 khach quan va chi quan do viéc thu
thap lugng lon $6 liéu trén mdt vung rdng. biéu
nay gdy kho khan cho cac nha quan ly trong viéc
phén tich, danh gi4, 1ap ké hoach phat trién va co
mot cai nhin khach quan cho ting viung va cho
ca nudc.

Cung véi sy phat trién cua khoa hoc k¥ thuat,
cong nghé vidn tham cung cp coéng cu giam sat,
danh gia mua vu trén pham vi rong. Trén thé giGi
d3 ¢6 nhiéu nghién ciru sir dung anh v¢ tinh (quang
hoc va radar) dé giam sat mua vu lga. Viét Nam la
mot nudc nam trong khu vuc nhiét déi nén thuong
bi may che phu (dac biét trong mua mua) lam anh

hudng dén chét lugng anh thu duoc tir cac vé tinh
vién tham quang hoc. Vién tham radar khic phuc
duoc nhuoc diém nay va cé thé thu nhan anh vao
bét ky thoi diém nao trong ngay va trong nam.

Céc nghién ctru trude da su dung bd cam radar
cho thdy c6 sy bién d6i theo thdi gian ctia hé sb tan
xa nguoc voi cac kénh X, C, L va gbc toi khac
nhau theo céc thoi ky phat trién cay lta [5, 6, 14].
Giam sat sy tang trudng cua lua st dung kénh L co
mot vai kho khan nhu sy thay ddi cua tan xa kénh
L bi anh hudng boi do thing hang va huéng gieo
xa cua lua [4], va khoang thay ddi tan Xa Nnguoc
cua kénh L (ALOS-PALSAR) nho hon so véi kénh
C va X [14]. Trong gidm sat lta st dung kénh C
v6i phan cyc don nhu ERS-1&2 va RADASAT-1,
thi phuong phap phan loai la duya vao sy bién ddi
theo thoi gian ciia cudng do tan xa ngugc trich xuét
to anh da thoi gian [3, 7, 11]. Viéc st dung hai
phan cyc HH va VV cua anh ENVISAT-ASAR
(kénh C) cho két qua phan loai t6t hon trong khi
chi st dung anh don [1, 8, 9]. H¢ sb tan Xa nguoc
kénh X c6 mbi twong quan kha tbt véi trong luong
kho cua hat Iaa, trong khi ¢ kénh C c6 mbi tuong
quan cao v&i chiéu cao cdy va chi s dién tich 14
[5]. Nghién ctru nay tap trung vao viéc su dung anh
radar thé hé méi thu nhan & ché do StripMap (do
phan giai khong gian 3m) tr v€ tinh TerraSAR-X
(kénh X, goc tdi tir 34,9° dén 36,5°) cua buc dugc
dua vao quy dao gitra nim 2007 dé tim hiéu vé
tuong tac cua tdn xa ngugc kénh X vdi rudng lua
theo thoi gian nhim giam sat va lap ban dd la &
murc chi tiét cao hon dua vao anh c6 do phan giai
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khong gian cao. TerraSAR-X cung cép ngudn dit
liéu t6t nhat trong ba loai dit liéu SAR (ENVISAT-
ASAR, ALOS-PALSAR) theo thoi gian dé giam
sat lta [14]. V¢ tinh nay c6 chu ky lap lai 1a 11
ngdy, diéu nay giup cho qua trinh giam sat lta dién
ra mét cach lién tuc hon céc loai v¢ tinh mang bd
cam radar da phan cuc khac nhu ENVISAT-ASAR
(khoang 30-35 ngay).

2. Khu vue nghién ciru va dir li€u st dung
2.1. Khu vuc nghién ciru

Huyén Cho Méi (hinh 1) thudc tinh An Giang
la mot vung dét cu lao duoc bao boc boi hai nhanh
song Tién va song Hau, phia Tay Bic giap huyén
Phu Tan, phia Bic giagp huyén Thanh Binh (tinh
Ddng Thap), phia Dong giap thi xa Cao Lanh (tinh
Ddng Thap), phia Tdy Nam giap thanh ph Long
Xuyén, phia Tay giap huyén Chau Thanh va huyén
Chau Phi. Dan s6 toan huyén 1a 369.443 ngudi voi
mat d6 dan sé 1.000 ngudi/km?® (ngudn: Nién giam
thong ké tinh An Giang nam 2007).
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Hinh 1. Vi tri huyén Cho Mé&i thudc tinh An Giang

Luwong muwa hing nim & khu vuc Pdng bing
song Ctu Long 1a 1600-2000mm. Mua mua vao
khoang thang 5 dén thang 11 va mua khé tir thang
12 dén thang 4 nam sau. Tuy theo diéu kién ty
nhién va vi tri dia 1y cta tirng ving ma dia phuong
trong loa mot vu, hai vu hodc ba vu (bang I).
Riéng d6i v6i huyén Chg Mi thi phan 16n dién
tich trong lta ba vu do ¢ hé théng dé bao tranh lii.
Cac giéng lta dugc sir dung c6 chu ky sinh truong
trong khoang 80-105 ngay.
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Bang 1. Hé thong mua vu lGa & An Giang

Tén vu lda Thang gieo sa Thang thu hoach
Dong Xuan (BX) 11-12 3-4
Hé Thu (HT) 4-5 7-8
Thu Bong (TD) 7-9 11-12
Mua (M) 7-9 11-1

2.2. Di¥ liéu vién tham

Anh TerraSAR-X (kénh X véi bude song 3,1
cm va tan s6 9,65 GHz) 1a anh radar do phan giai
cao thu anh toan bd Trai Dat ¢ do cao 514km
(ngudn: http://www.infoterra.de/terrasar-x-satellite,
truy cap 06/08/2011). Tu li¢u anh TerraSAR-X
dugc st dung trong nghién ctru véi ché do chup
StripMap (SM) c6 d6 phan giai khong gian 1a 3m
va kich thugc phan tir anh (pixel) 14 3,75m, bé rong
va dai cia mdt anh la 30km X% 50km, c6 hai phan
cuc HH va VV, goc toi tur 34,9° dén 36,5°, hudng
chup tir dudi di lén (ascending). Nghién ctru sir dung
cac anh v¢ tinh radar da dugc thu nhan trong vu Thu
Dong nam 2010 cho huyén Cho Mdi va Bong Xuan
2011 cho Chg Méi va ca huyén Théi Lai, thanh phd
Cén Tho nhu dugc trinh bay & bdng 2.

Bang 2. Danh sach dir liéu anh TerraSAR-X SM
thu thap cho vung Chor Mé&i va Théi Lai
Mua vy
Cho Méi Thoi Lai

Ngay thu nhan anh

30/08/2010
10/09/2010
24/10/2010
04/11/2010
15/11/2010
18/12/2010
29/12/2010
31/01/2011
11/02/2011
22/02/2011
16/03/2011
27/03/2011

Thu Bdéng
2010

boéng
Xuan 2011
bong
Xuan 2011

2.3. Dir liéu mdt dit va ban do

Dtr liéu mat dét duoc thu thap thong qua do dac
va lay mau lua & 17 thira rudng mau tai huyén Cho
Méi va 19 rudng mau tai huyén Théi Lai (hink 2).
Céc thong sb lta duoc do dac va léy mau thuc dia
ching han nhu: ngay sa/cdy, chidu cao cdy, sinh
khéi, chi sb dién tich 14,... Vi tri ctia cac ruong miu
dugc xac dinh tir thiét bi thu GPS cim tay
(GARMIN-GPSMAP 76S, d¢ chinh xac khoang
10m) va tir ban d giai thira dwoc thu thap cia khu
vuc nghién ciru. Ngoai ra, ban do dia gidi theo don
vi hanh chinh cép xa cua huyén Cho Méi ciing
duoc thu thap.
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3. Phwong phap

Dua vao phuong phéap lap ban dd lha da duogc
phat trién trude day sir dung anh ENVISAT-ASAR
APP [10] va trén co s& phan tich hé s tan xa
ngugc cua hai phan cuc HH va VV cua dir licu
TerraSAR-X StripMap, ban d6 laa (viung tréng lta
va khong trong lta) trong ving nghién ciru duge
thanh 1ap thong qua cac budc tién xir Iy anh; phan
tich thay ddi theo thdi gian ctia hé sb tan xa nguoc
trong céc giai doan phat trién cta cdy lua; va phat
trién thuat toan phan loai anh thanh lap ban dd
ving trong laa.
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) Cho' Méi (An Giang) va (b) Théi Lai (Can Tho)

3.1. Tién xir Iy dnh

Dir liéu anh TerraSAR-X v6i ché do chup
StripMap & level 1B dugc sir dung. Céc dir liéu nay
duoc hi€u chinh theo goc t6i trung tdm cua bic xa
radar; dinh chudn dir liéu v6i hé s6 dinh chuan
(calibration factor) K, loc nhidu dom (speckle
filter) béng bd loc Enhanced Frost [12, 13] va
chuyén dbi anh gia tri s (digital number) thanh
anh hé sb tan xa ngugc ¢° dudi dang linear (nguén:
http://www.infoterra.de/asset/cms/file/tsxx-itd-tn-
0049-radiometric_calculations_i1.00.pdf, truy céap
ngay 23/05/2011) (hinh 3).

Anh TerraSAR-X StripMap ENVI:

(Digital number)

\ 4

* GOc toi trung tdm
* Hé sb dinh chuan (Ks)

S dung cong cu trong

- Hiéu chinh anh radar
v&i goc toi trung tam

File anh voi
Loc gia tri tan
: nhié N
- Dinh chuan d ligu p e »  xanguoc
dom o° (linear)

- Chuyén thanh sigma
»| naught (c°)

Hinh 3. Cac budc tién x& ly anh TerraSAR-X ché do chup StripMap

3.2. Sw bién dbi ciia tin xa ngwoc theo cic giai
doan ting trudng cia cdy lia

Toa d6 cac ruong mau dugc dinh vi bang thiét

bi thu GPS, két hop v&i ban do giai thira dé xac
dinh vi tri cac thira rugng nay trén anh va tién hanh
rat trich hé sb tan xa ngugc trung binh cia cac
rudng mau trén cac dir liéu anh TerraSAR-X da
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thoi gian thu dugc trong tmg mua vu. Qua do, tim
hiéu va phén tich thay ddi theo thoi gian hé sé tan
xa nguoc cua cac phan cuc HH, VV cua di li¢u
TerraSAR-X va ty s6 HH/VV véi qué trinh tang
truong cua cay lua.

Trong giai doan ddu phat trién cua cdy lua
(khoang 20 ngay dau) d& nhan thiy hé s tan xa
nguoc cia hai phan cuc HH va VV gin nhu twong
duong nhau nén ty s6 phan cuc HH/VV khong thay
ddi nhiu. Vao thoi diém sa/céy, nudc thuong dugce
rut ra khoi déng rudng, nén tan xa radar cua HH va
VV chit yéu do bé mit gb ghé clia dat am (tr -8 dB
dén -12 dB); khoang 10 ngay sau khi sa/cay, nude
lai dugc cho vao ddng rudng, nén hé s tan xa cua
cac rudng ngap nudc lic nay co gia tri tan xa (tu -
17 dB dén -27 dB & c4 hai phén cyc) gan véi tan xa
ctia bé mat nudc.

Khoang 20 ngay tudi trd di cung vdi su tang
truéng cia cdy lia (ca vé chidu cao cdy va sinh
khéi) hé sé tan xa nguoc HH va VV c6 su thay dbi
khéc nhau, & phan cuc HH h¢ sb tan xa tang nhe

t6i khoang 40 ngay tudi thi bit ddu giam nhe (hink
4a) va & phan cyc VV thi hé sb tan Xa nguoc giam
twong d6i manh hon cho dén khoang 65 nge‘ty tudi
thi bit dau tang trd lai (hinh 4b). Do d6, ty sé phan
cuc HH/VV Cung ting dang ké tuong ung trong
giai doan tur 20 dén 65 ngay tudi (hinh 4c). Didu
nay 1a do co ché tin xa cia hai phan cyc HH va
VV 1én rudng laa 1a khac nhau. C6 thé duoc giai
thich 14 do phan cuc HH tan xa v&i cdu tric thing
ding cia cdy la cao hon [6] nén hé sé tan xa
nguoc HH cao hon 1a VV (tir ngay 20 tro di). Diéu
nay cling xdy ra ¢ kénh C vé6i cac b cam
RADASAT, ERS-1, ERS-2, ASAR APP [1, 3,
7-11].

Sau do6, khoang 65 dén 80 ngay tudi (giai doan
trd bong) hé s6 tan xa nguoc cua phan cuc HH va
VV tién lai gan nhau (phan cuc HH gidm nhe va
VV ting). Cudi cing, tir 80 ngay tudi cho dén lic
thu hoach, hé s tin xa HH va VV gan nhu khong
d6i va ty s6 HH/VV ciing 6n dinh (tir 0 dén 4 dB)
tuong tng vai giai doan laa chin.
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Hinh 4. Bién dbi hé sb tan xa nguwoc cia (a) HH, (b) VV, va (c) ty s HH/VV trong vu Thu Béng 2010 & Cho' M&i (CM)
va vy Boéng Xuan 2011 & Chg M&i va Théi Lai (TL)

Nhu phan tich trén, bién d6i ty sé phan cuc
HH/VV tang nhanh theo sy tang truong cua cay lua
(chiéu cao va sinh khéi) & giai doan tir 20 dén 65
ngay va sau d6 giam xudng. Diéu nay khac véi cac
16p phi mét dat (land cover) khac nhu: d6 thi, néng
thon, cay hang nim, song ngodi c6 hé sd tan xa
nguoc twong d6i 6n dinh theo thoi gian va khong
tang dang ké nhu truong hop cua lta. Truong hop
dbi voi song rach 6 gia tri ty sd phan cuc nhidu
dong kha nhiéu trong khoang rong c6 thé do song
radar kénh X (budc song 3,1cm) to ra nhay cam
v6i cac nhidu dong bé mit nudc trén song (song
gi6 hodc song tau) (hinh 5).

3.3. Ldp bdn dé lia
Két qua phan tich trén cho thiy phan cuc VV
va ty s HH/VV ciia anh radar c6 su thay d6i dang
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ké theo cac giai doan ting truéng cua cdy lua, diéu
nay lam co s& cho phuong phap phan loai ving
trong lua va khong trong lua. Hinh 4c¢ va hinh 5 cho
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Hinh 5. Bién ddi clia ty s6 HH/VV cua lua va cac
doi twong tham phu/str dung dat khac



thdy gia trj ty s6 phan cyc ctia mot thoi diém anh
co thé dugc su dung dé lap ban dd lua trong
khoang thoi gian sau khi sa/cdy tir 35 dén 70 ngay.
Gia tri ngudng thich hop dé phan loai lua véi cac
d6i trong khac 1a 5 dB trong giai doan giita mua
vu dé dat duge do chinh xac trén 95%.

Phuong phdp phén loai dua trén co sé ty )
phan cuc da duoc kiém tra trén cac anh duoc thu
nhan vao gitta mua vu Thu Pdéng 2010 va Pong
Xuén 2011 & huyén Cho Mdi, tinh An Giang. Viéc
xac dinh gia tri ngudng cua ty ) phan cuc 1a dya
vao phan tich thong ké tan xa radar tai cac ving
ruéng mau. Ban db phan bb ving trong lua duoc
thiét lap voi gia tri ngudng dugc chon 1a 5 dB va
dat trén 95 % s pixel 1a lta trong rudng mau (xem
bang 3).

Bang 3. Théng ké gia tri nguwéng ctia anh ty sé HH/VV
TerraSAR-X ngay 24/10/2010 va ngay 22/02/2011 & cac
ruéng mau tai Cho Mé&i
Sé pixel trong ruéng mau (%)

Vu Thu Béng 2010  Vu Béng Xuan 2011

Gia tri ngwéng (dB)

3,0 99,6 99,7
4,0 98,1 99,3
5,0 95,4 98,2
6,0 89,4 95,4
7,0 80,5 91,4

4. Két qua va thao luin

Thanh 1ap ban dd lia tir anh don TerraSAR-X
thu nhan vao khoang gitra mua vu (tir 35 dén 70
ngay sau khi sa/cdy) nhu anh ngay 24/10/2010
trong vu Thu Béng 2010 va ngay 22/02/2011 trong
vu Pong Xuan 2011 & Chg Moi. Két qua cac ban
dd phan bé laa dugc trinh bay & hink 6 va 7. Theo
két qua thong ké gia tri ty sd phan cuc HH/VV &
bang 3 tai cac rudng mau, ta nhan théy dbi voi
truong hop gia tri ngudng 1a 5 dB thi ¢6 sd lugng
pixel chiém 13 95,4 % (Thu DPéng 2010) va 98,2 %
(Po6ng Xuan 2011), tic 1a néu chon gia tri ngudng
nay thi cé thé xac dinh duoc chinh xac trén 95 %
dién tich ltia ctia cac ruong mau.

Dé danh gia két qua cua phuong phéap phén loai
lta, di¢n tich laa vu Thu Bong 2010 va Bong Xuan
2011 & Chg Moi thu dugc tor anh TerraSAR-X
(hinh 6, 7) dugc so sanh vé6i sb liéu thdng ké dién
tich lia gieo xa cua Phong Nong nghi¢p va Phat
trién Nong thon huyén Chg Méi. Anh radar khong
phu hét dién tich cac xa Kién An, My Hoi Pong,

Nhon My, My Hiép, Binh Phudc Xuén, con cac xa
An Thanh Trung, Hoa Binh, Hoa An, H6i An co
ngay sa so6m hon cédc xa & phia Bic Cho Méi hodc
¢6 ving chi trong hoa mau. Tong dién tich trong
lta cua cac xa con lai dugc tinh & bang 4 cho théy
phuong phap 1ap ban dd lua nay kha chinh xac véi
sai s 12 -10,2 % va 4,6 % so voi dir liéu thong ké
dién tich lta cho vu Thu Béng 2010 va Dong Xuan
2011 tuong Ug.
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Hinh 6. Ban do phan bd lua trong vu Thu Déng 2010 tai
Cho M¢i thanh 1ap tir anh TerraSAR-X ngay 24/10/2010
(gia tri nguwdng la 5 dB)
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Hinh 7. Ban dd phan bb lta trong vu Dong Xuan 2011 tai
Chg M&i thanh 1ap tlr anh TerraSAR-X ngay 22/02/2011
(gia tri nguwdng la 5 dB)
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Bang 4. So sanh dién tich laa vu Thu BDong 2010 va
Pong Xuan 2011 trich tir anh TerraSAR-X ngay
24/10/2010 va ngay 22/02/2011 véi sé ligu théng ké &
cac xa ciia huyén Cho Méi

Dién tich lta Dién tich lua Sai sb
Vu lua trich tir anh theo s6 liéu  twong dbi
TerraSAR-X (ha) thong ké (ha) (%)
Thu Bdéng 2010 5890 6556 -10,2
Dong Xuan 2011 7040 6732 4,6

5. Két luan

H¢ sb tan xa nguoc cia hai phan cyc HH va
VV ¢6 sy thay doi khac nhau theo cic giai doan
tang truong cua cdy lua, dic biét 1a ty s6 phan cuc
HH/VV tang cao vao giai doan gitta mua vu. Do
do, co thé dua vao ty sb phan cyc cua anh
TerraSAR-X thu nhdn tai mot thoi diém vao gitia
vu lta va sir dung phuong phap ngudng dé thanh
lap ban d6 phan bd Ita. Viéc st dung anh radar hai
phan cyc dé giam sat va thanh lap ban do lta cho
két qua kha tot khi so sanh voi s liéu thong ké
dién tich tréng lia cta Phong Nong nghiép va Phat
trién Nong thén huyén Chg Méi. Anh TerraSAR-X
¢6 d6 phan giai khong gian cao nén c6 thé thanh
lap ban d6 laa chi tiét va chinh xac hon cac anh
radar phan cyc luan phién khac nhu ENVISAT
ASAR-APP [10].

Loi cdm on: Nghién ciru nay duoc thyc hién
trong khuén khd nhiém vy RICEMAN - Nghién
clru giam sat lta va rig ngap min bang cong nghé
vién tham & khu vuc phia Nam Viét Nam. Day la
nhiém vu hop tac quic té vé KH&CN theo Nghi
dinh thu gitta Chinh phti Cong hoa Lién bang Puc
(dai dién bdi Bo Nghién ciru va Gido duc CHLB
biric - BMBF) va Chinh phu Cong hoa Xa hoi Chu
nghia Viét Nam (dai dién bdi B§ Khoa hoc va
Cong nghé¢ - MOST).
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SUMMARY

Rice crop mapping in the Mekong River Delta using TerraSAR-X radar remote sensing data

Vietnam is one of the biggest rice exporting country in the world in which the Mekong Delta accounts for over half of
the country's rice production. Rice is the dominant plant grown in Vietham and Asia. Therefore, it becomes necessary to
monitor and estimate rice acreage in a large area for the management and planning of the managers.

The advantage of radar data is small dependence on atmospheric conditions and penetrating cloud cover. Use of
imaging radars is independent of solar radiation so that imagery can be obtained at any time during day and night for
continuous monitoring rice crops. The study used radar remote sensing data TerraSAR-X with dual polarisation HH&VV
(band X, wavelength of 3.1 cm) and StripMap mode with very high spatial resolution (3 m) for monitoring and mapping
distribution of rice-growing areas in Cho Moi district of An Giang province. The relationship between backscattering
coefficient of TerraSAR-X images with the growth of rice plants was analysed in this research study. The backscattering
coefficients of the two polarisations HH and VV change in the rice growing stages. Backscattering coefficient of HH
polarisation is higher than VV polarisation from 20 days after sowing. In the last stage of rice crop, backscattering
coefficients of HH and VV polarisation is close to each other and relatively stable. Especially, in the middle stage of crop,
backscattering coefficient of VV was significantly reduced and then increased again, thus the polarisation ratio of HH/VV
increased highly in this stage. Using the single-date HH&VV ratio image acquired in the middle of the crop and
thresholding method, the distribution of rice-growing areas are mapped in order to support for crop monitoring and
management precisely and detailed at district and commune levels. The study used dual-polarisation TerraSAR-X
imagery for monitoring and mapping of rice provided good results when compared to statistics of rice area in Cho Moi
District.

191



