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TOM TAT

Bai bao nay trinh bay viéc xay dung va kiém ching phuong phap phét hién nudc ngap trén ruong
lta tai tinh An Giang. Phuong phéap nghién ctru st dung dit liu anh vé€ tinh radar ALOS - 2 véi hai
kénh phan cyc HH (Horizontal - Horizontal) va HV (Horizontal - Vertical). Quy trinh tién xir Iy
goém: Hiéu chinh birc xa, hiéu chinh hinh hoc, loc nhléu d6m, nham nang cao chat lugng anh phuc
vu cho qua trinh phén loai anh. Thuat toan cay quyét dinh (Decision Tree) duoc dp dung cho viée
phan loai dua trén cdc gia tri ngudng t6i wu xac dinh tir dir liéu thyc dia. Dit liéu thuc dia bao gdm
89 diém mau dugc thu thap tai cac huyén Chau Thanh, Thoai Son va thanh phd Long Xuyén thude
tinh An Giang (don vi hanh chinh trudc sap nhép), dugc phan chia ngau nhién véi ty 1¢ 70% cho
mau huén luyén va 30% cho mau kiém ching. Két qua thue nghiém chi ra rang, kénh phan cyc HV
(thu nhan ngay 17/01/2025) dat hiéu sudt cao nhét véi do chinh xac toan cuc 1a 74%. Nhiing két
qua nay ching minh do tin cdy ciia viéc ing dung dit liéu SAR trong giam sat ché do nudc mit
rudng, cung cap dir liéu dau vao quan trong cho cong tac tinh toan phat thai khi metan trong canh
tac lua. Céc nghién cuu trong tuong lai s€ tp trung danh gia ngap nudc trén rudng qua tung giai
doan sinh truong khac nhau cua lua nham hd trg hiéu qua hon cho cac cam két giam thiéu phat thai

khi nha kinh cua Chinh phu.

T khéa: Phat hién ngdp, canh tac lua, ALOS-2, cdy quyét dinh (Decision Tree), An Giang.

1. AT VAN BE

Khi metan (CH4) tir rudng laa 13 mot ngudn
khi nha kinh dang ké, chiém khoang 10% luong
khi thai nong nghiép toan cau [1, 2]. Metan 14 loai
khi c¢6 kha nang giit nhiét gap 25 lan CO: [3], do
d6 viéc kiém soat phat thai loai khi nay dong vai
tro then chét trong chién luge tng phd véi bién
d6i khi hau. Cam két cua Viét Nam vé bién doi
khi hau theo dong gop do qudc gia tu quyét dinh
(NDC), dat muc tiéu dén nim 2030 bao dam tong
luong phat thai khi nha kinh qudc gia giam 43,5%
so voi kich ban phat trién thong thuong (BAU -
Business As Usual) va hudng t6i tong lugng phat
thai khi nha kinh qudc gia dat mic phat thai rong
bang “0” vao nam 2050 [4].

Trong canh tac lda, ché d6 nuéc 1a yéu t6
quyét dinh dén luong phat thai. Cac nghién ctru da
chi ra rang, moi truong ngap nudc yém khi tao
diéu kién cho vi sinh vat Methanogens tong hop
CH, tir qua trinh phan giai hop cht hitu co [5 - 7].

Céac canh dong ngap nudc lién tuc (Continuous
Flooding - CF) phat thai luong khi CH4 cao hon
so v6i cac canh dong ap dung phuong phap tudi
ngap kho xen ké (Alternate Wetting and Drying -
AWD), diéu d6 cho thdy vai trd quan trong cua
viéc quan ly nudc mat rudng trong viéc giam
thiéu phat thai khi CH, [7]. Theo udc tinh, & dong
bang séng Ctru Long (PBSCL) lugng khi thai
CHy, dao dong tir 1,41 - 2,68 kg CHy/ha/ngay, tuy
thudc vao ché d6 nude [8]. Do d6, viéc giam sat
rudng lua ngap nudc va khong ngdp nudc giap
xac dinh chinh xac ché d6 ngdp nudc mit rudng
(thoi gian ngap, dién tich ngap), 1a tién dé& quan
trong dé tinh toan luong phat thai va danh gia
hiéu qua cuia cac quy trinh canh tac bén ving.

Céc phuong phap truyén théng trong giam sat
laa thuong dya vao vién thAm quang hoc (nhu
MODIS, Landsat, Sentinel-2) [9, 10]. Tuy nhién,
han ché 16n nhét cta dir liéu quang hoc 13 sy phu
thudc vao diéu kién thoi tiét, dic biét tai khu vuc
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nhi¢t doi thuong xuyén cdé may che phu nhu
DBSCL. Bé khiac phuc, cong nghé vién tham
Radar khau d6 tong hop (SAR) véi kha ning
xuyén mdy va hoat dong ngay dém dang tr6 thanh
xu huéng chu dao. Trén thé gidi, nhiéu nghién
ctru d3 ung dung SAR dé giam sat laa nhu: Dit
liéu Sentinel-1 duoc st dung tai Phap dé udc tinh
chiéu cao cdy laa [11], su két hop gitta dit liéu
RADARSAT-2 va sb liéu do dac mat dat tai
Trung Québc dé xac dinh giai doan sinh truong
[12], tng dung dir ligu ALOS-2 PALSAR-2 tai
Nhat Ban va Viét Nam dé phan biét tinh trang
ngap nuoc [13].

Mic du vay, da s6 céc nghién ctru st dung dix
liéu SAR hién nay van con gap thach thirc trong
viéc xac dinh ngudng phan loai chinh x4c do
thiéu hut dir liéu kiém chung thuc dia dong bd
[13 - 16]. Pac biét, ddi véi dir lidu vién tham
bang tan L (nhu ALOS-2), loai song c6 kha ning
xuyén thau tot qua tan 14 dé phat hién nudc dudi
tan la, viéc thiét 1ap thudt toan phan loai dua trén
mau thue nghiém 13 rat can thiét dé dam bao do
tin cay.

Xuét phat tir thyc tién trén, nghién ciu nay

tap trung vao viéc xay dung va ki€ém ching

Phan cyc HH (a)

phuong phép phat hién nudc mat rudng tai tinh
An Giang stir dung dir liéu ALOS-2 da phan cuc.
Khac v6i cac tiép can mo hinh hoa don thun,
nghién ciru két hop chit ché giira xir 1y anh vién
tham va sé liéu quan tric thuc dia dé xac dinh
ngudng téi uu thong qua thudt toan cay quyét
dinh (Decision Tree), nham cung cap co so dir
liéu dau vao chinh xac cho cong tac tinh toan phat
thai khi nha kinh, gép phan thuc hién cac cam két
cua Chinh phu.

2. PHUONG PHAP NGHIEN CUU
2.1. Dir liéu sir dung
2.1.1. Dit liéu anh vé tinh

Anh v¢ tinh ALOS-2 PALSAR-2 thu nhén
ngay 17/01/2025 dugc st dung trong nghién ctu
nay va duoc cung cdp boi Co quan Hang khong
Vii try Nhat Ban (JAXA). Bo dit liéu & ché do
Stripmap (SM), v6i dd phan giai khong gian 6m,
trong nghién ctru nay st dung hai phan cuc HH
va HV. Thoi gian thu nhan 1a 11 gio 40 phat theo
gid Ha Noi, voi quiy dao bay xubng (descending).
Khu vuc nghién cttu 1a tinh An Giang thudc vung
DBSCL.

Phan cyc HV (b)

Hinh 1. Hinh anh trich xuét tir canh anh ALOS-2/PALSAR-2 thu thip ngay 17/01/2025
cia phan cuc (a) HH va (b) HV

2.1.2. Dit liéu thuc dia

D liéu thuc dia dugc thu thap tai tinh An
Giang (ct) trude khi sap xép don vi hanh chinh
cép tinh, nham phuc vu danh gia hién trang ngép
nudc trén rudng lia. Bo dir liéu bao gdm 89 diém
quan trac hién truong (Hinh 2), phan b tai ba
khu vuc: Thanh phd Long Xuyén (10 diém),
huyén Chau Thanh (45 diém) va huyén Thoai
Son (34 diém) (don vi hanh chinh trudc sap

nhap). Tai mdi diém quan tric, cac thong tin dugc
ghi nhan bao gém: Toa do dia 1y, pham vi thira
rudng, tinh trang ngap nudc, do siu ngap, tudi laa
va giai doan sinh trudng cua cdy laa. Trong tong
s6 89 mau thu thap, c6 47 mau rudng lua ngap
nudc va 42 mau ruong laa khong ngap nude. Dit
liéu giam sat nudc trong rudng lha la loai dir liéu
dang diém (point data) 1 ngudn dir liéu duoc ghi
nhén tai rudng, vi tri c6 toa dd khong gian (X, Y)
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va biéu thi trang thai (ngap/khong ngap). Dir lidu
nay dugc s dung lam dir liéu huén luyén va dir
liéu kiém chimg két qua phan loai tir anh vién
tham radar ALOS-2. B6 mau dugc dam bao duy

Hilarmeters

tri ty 1¢ dai dién gita hai trang thai ruong lua
ngdp nudc va khong ngip nude, nham phuc vu
danh gia d6 tin cdy cua két qua phan tich.

Hinh 2. Vi tri lAy miu thwe dia thudc tinh An Giang va pham vi rudng laa tai vi tri lay miu

2.1.3. Dir liéu ban do tudi lia

Ban dd tudi laa ngay 17/01/2025 sir dung
trong nghién ctru nay dugc cung cip tir Trung
tam Ung dung Coéng nghé Vii tru Thanh phd Ho
Chi Minh, Trung tdm Vi tru Viét Nam, cac dir
liéu nay duogc thanh lap tir dir liéu Sentinel-1 da
duoc kiém chung vé d6 chinh xac [17]. Dir liéu
SAR Sentinel-1 cung cip uéc tinh tudi lua dang
tin cy nho do phén giai thoi gian cao (chu ky lap
6 hoac 12 ngay), yéu t6 quan trong dé ghi nhén
céc bién doi vat 1y trong qua trinh phat trién cia
cay laa. Qua do, chung minh hi¢u qua cua dir li¢u
SAR trong viéc theo doi cac giai doan sinh
truong cua laa. Dic biét, kénh HV thé hién rd kha
ning phan biét cic giai doan phat trién, bao gém
thoi diém cy va thu hoach [17].

Nghién ctru di str dung dir liéu ban d6 tudi
laa 1am co s¢ danh gia didu kién phat thai khi nha
kinh trong canh tac laa. Dit liéu tudi lua 1a loai dir
liéu khong gian dang raster (ban d6), dugc sir
dung dé phan ving rudng lta theo giai doan sinh
truong. Qué trinh xir Iy dir liéu doi véi ban dd
tudi la gdbm: Chuan héa hé toa do va kich thudc
pixel, cat theo ranh gidi khu vic nghién ctru.

2.2. Phwong phap trich xuét dit liéu tir anh vé
tinh va xay dung mo hinh

Dir liéu anh ALOS-2 dugc thu thap va tién
hanh tién xir Iy nham bao dam cht luong anh dau
vao. Sau d6, anh dwgc phan tich dé trich xuat cac
dac trung phuc vu nhan dang trang thai ngap
nudc. Song song do, dir liéu thuc dia dugc thu
thap va chia thanh hai nhém: Dit liéu huan luyén

va dir liéu kiém tra; két hop v6i ban d6 tudi laa dé
hd trg x4c dinh ngudng phan loai phu hop.

Trén co s& do, dir liéu anh ALOS-2 duoc
phan loai theo ngudng dé xic dinh tinh trang
ngdp nudc va khong ngdp nudc trong cac rudng
laa. Két qua phan loai duoc danh gia do chinh
xéac bang dir liéu kiém tra. Néu d6 chinh xéac chua
dat yéu cau, quy trinh quay lai budc phan loai dé
hi¢u chinh ngudng. Khi d6 chinh xac dat yéu cau,
két qua cudi cung duoc xuit thanh ban do phan
loai.

2.2.1. Tién xir Iy va xi Iy dir liéu ALOS-2
PALSAR-2

Quy trinh tién xui ly dir liéu ALOS-2
PALSAR-2 trong nghién ctru nay dugc thyuc hi¢n
bang phan mém SNAP, tuan theo cac budc chuan
nhim dam bao chét lugng va dd tin cdy cua san
pham dau ra. Cac budc bao gom: (i) multilooking
dé cai thién chat luong tin hiéu; (ii) hiéu chuan
buc xa nhim chuyen d6i gia tri sd DN (digital
number) sang hé sO tdn xa nguoc sigma0; (iii)
hiéu chinh toa do dia Iy theo hé quy chiéu WGS-
84; (iv) loc nhiéu da thoi gian bang bod loc Lee
kich thudc 3x3; (v) chuyén doi gia tri tuyen tinh
sang don vi dec1bel (dB). San pham cubi cing la
hé so tan xa ngugc da duogc hiéu chuin va chinh
lwu, biéu dién dudi dang dB. Hé s6 tan xa nguoc
(sigma0) phan anh nang luong song radar phan xa
trd lai cam bién tir mot don vi dién tich mat dat.
Gia tri dB cao thé hién tin hiéu phan xa manh,
thuong gap & cac khu vuc do6 thi hodc riung ram,
trong khi gid tri dB thap cho thdy tin hiéu phan xa
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yéu, dic trung cho cic bé mit phing nhu mit
nudc hoac duong bang. Quy trinh nay dam bao
dit liéu dau vao c6 d6 chinh xac cao, phuc vu cho
céc bude phan tich va phan loai tiép theo trong
nghién ctu.

Dt ligu anh Radar

DiF li&u thire dia Hary i »

sau phan loai

Hinh 3. So' @ cic buéc thue hién dé thanh 1ap
ban dd ngap trén rudng hia sir dung dir liéu
ALOS-2 PALSAR-2

2.2.2. Phuwong phap xdy dung moé hinh phdn
logi ruong lua ngép nuoc dua ~trén dir liéu thuc dia
Bang 1. Phan bo dir liéu mau theo tép va lép

han loai ngay 17/01/2025

Tép dir | Thoi gian Tépg Ngap Iih(;ng
lieu | khiosat | sb | nuoc | "E%P
nuoc
Huan 12610005 | 62 | 33 29
luyén
Kiem 10010005 | 27 | 14 13
chiing
Tong 89 | 47 | 42
cong

Quy trinh xay dung mo hinh thyc nghiém
duoc thiét ké theo nguyén tic dam béo tinh doc lap
hoan toan gitra tap dir liéu huan luyén va tap dir
lidu kiém tra, nham duy tri tinh khach quan trong
qué trinh danh gid [18]. DT li¢u dugc phan chia
thanh hai tép doc lap, trong d6 mdi tép bao gdbm
70% dir liéu huan luyén va 30% dir liéu kiém tra.
Déi voi anh vé tinh ALOS-2 PALSAR-2 thu nhan
ngay 17/01/2025, tong cong 89 diém mau khao sat
thuc dia cung ngay da duoc st dung, sau khi loai
bo cac diém c6 gia tri tan xa bat thuong hodc bi
101 Dir liéu dugc chia thanh: (i) tp huin luyén
gom 62 diém va (i) tép kiém tra gom 27 diém

(Bang 1). Tép kiém tra nay hoan toan doc 1ap, chi
duogc str dung cho bude danh gia do chinh xac cua
két qua phan loai ngap va khong ngap trén anh
ngay 17/01/2025 va tuyét ddi khong tham gia vao
qua trinh huan luyén mé hinh.

2.2.3. Tich hop mat na (Masking)

Pé xac dinh chinh xac cic rudng laa ngap
nuédc/khong ngap nudc va loai bo nhidu tir cic
ddi tuong phi nong nghi¢p, nghién ctru thyc hién
quy trinh tich hop qua cac budc:

Bude 1: Chuéan héa dit liéu

Tat ca cac 10p dir lidu raster (ban dd tudi lua,
ban d6 ngdp tir anh ALOS-2) duoc dua vé cing
hé toa d9, kich thudc pixel va pham vi phu.

Budc 2: Xay dung céc 16p mat na nhi phan

- Mit na lta (Musa) (1): Trich xuat tir ban do
tuoi laa.

{l néu G(x,yv) =0
‘M;;"EE""}‘J = £ ;
0 neuG(x,y)=0 (1)

Trong d6: G(x,y) 12 gia tri tudi lda tai diém anh.

- Mat na ngdp nudc (Mr.gép): Xay dung tu
anh ALOS-2 dya trén ngudng phan loai toi vu (vi
du: HV <-25,7 dB).

Budc 3: Chong 16p tao ban dd két qua

Céc vung rudng lta ngap: Lngap (x,y) va
khong ngép Lkhong_ngép (x,y) duoc xdc dinh
bang phép nhan ma tran diém anh (2), (3):

Lygin(%¥) = My (2, %) X M, o (2,7) (2)
Lkhongfngap (X)J/) Mlua (X,y) X (] Mngdp

(x.y)) (3)
2.2.4. Banh gia do chinh xac

D0y chinh x4c cia mo6 hinh phan loai dugc
danh gia dya trén ma trin nham 1an (confusion
matrix), mot cong cu chuan trong phan tich két
qud phan 16p nhi phan. Ma tran nay cho phép so
sanh tryc tiép gitra dir liéu thuc dia va két qua
phan loai, tir d6 xac dinh s6 luong diém dugc
phan loai ding va sai theo timg 16p. Cach tiép can
nay dam bdo tinh toan dién va mirc do tin cay
trong viéc kiém chung hiéu qua ctia mé hinh phan
loai [19, 20]. Sir dung dir liéu kiém chung, 1ap ma
tran nhidm 1an, tinh d6 chinh xac toan cuc
(Overall Accuracy - OA) dé danh gid két qua
phan loai ngép nudc tr anh ALOS-2 PALSAR-2
theo cong thuc (4):
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¥ ;{_ o Mgd
OA = —— X 100% (4)
Trong d6: M 1a s6 mau phan loai dung cua

16p T (duong chéo chinh ma tran nham lan); ¥ 1a

5O 16p phan loai; ¥ 1a tong sé mau kiém ching.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Hiéu suat phan loai ngap nuwéc va co che
tan xa radar trong diéu kién sinh trlr(rng thue té

104" BOCFE 1o5-ooE 10SIDCCE 10stEon o5 20T E

N

L L= 1 ?—ﬂn -‘*t
Gha g-a- win B | N
i Fanh gt 1 s, PR s
Lo phan loal . . B
g " ‘\' %
-_Lu'.n nage o]

PN ]

W

W

oD 5 10

Hinh 4. Két quéa ban do phan loai hién trang
ngap/khong ngap cia rudng lia tinh An Giang
ngay 17/01/2025 sir dung dir liéu ALOS-2
PALSAR-2

Nghién ctru d3 tién hanh thiét 1ap va danh gia
ngudng phan loai tinh trang ngdp nudc ruong laa

dua trén dir li€u thuc dia thu thap ngay 17/01/2025
tai 3 khu vuc trong diém cua tinh An Giang la
thanh phd Long Xuyén, huyén Chau Thanh va
huyén Thoai Son (don vi hanh chinh trudc sap
nhap). Dua trén phan tich thong ké gia tri trung
binh tan xa nguoc cta tap huin luyén, nghién ctru
da xac dinh ngudng phan loai tdi wu cho hai kénh
phan cuc tai thoi diém khao sat: Ngudng cho
phan cuc HV duogc xac dinh & mutc -25,7 dB va
ngudng cho phan cyc HH 1a -14,5 dB. Vi¢c ap
dung thuat toan cdy quyét dinh (Decision Tree)
dya trén bién don 1é (HV hoac HH) nham muc
tiéu cung cap phuong phap udc tinh nhanh, dam
bao d6 chinh xac trong viéc xac dinh phan bd laa
ngdp va khong ngép.

Két qua kiém ching trén tap dir liéu kiém tra
cho thay, kénh phan cuc chéo (HV) dat hiéu suit
phan loai cao hon véi d§ chinh xac toan cuc 1a
74%, trong khi kénh dong phan cuc (HH) chi dat
67% (Bang 2). Hinh 4 cho thay, ban d0 két qua
phan loai hién trang ngap/khong ngap cia ruong
lta ngay 17/01/2025 thudoc vu déng xuan nam
2025 & tinh An Giang, st dung dir liéu ALOS-2
PALSAR-2. Két qua nay phan anh sy khac biét ro
rét vé co ché tuong tic giita song radar bang tan
L va ciu tric sinh hoc cia tan laa trén cac rudng
ngap nudc va khong bi ngap trong diéu kién canh
tac thuc té.

Bang 2. Ma trén sai so so sanh giira két qua phén loai ngip va dix liéu thue dia

Phan loai str dung phan cuc HV Phan loai st dung phan cuc HH
Lua Lia : Lua Lia :
o khong | Tong noh khong | Tong
5P| ngap 5P | ngap
Thue IIdrua kr;l%ap 13 2 15 Thue I}’ua krilz%ap 12 3 15
dia | “UARONE 5 7 12 | dia | WSO ¢ 6 12
ngap ngap
Tong 18 9 27 Tong 18 9 27
GAZH—FTZ?%’: OA=12+6=G’W
27 ) 27

Két qua nghién ciu ciia Arai va cs (2018)
[13], Phan va cs (2019) [21], Phung va cs (2020)
[22] déu khang dinh tiém ning to 16n cia anh vé
tinh radar trong viéc giam sat lua va 1d lut vi kha
ning xuyén thau may, dic biét quan trong trong
mua mua tai Viét Nam. Viéc st dung cac thuat
toan phan loai tién tién trén dir liéu thoi gian thyc
da chung minh d6 chinh xac cao trong viéc tach

78

biét cac 16p phu bé mat phuc tap [13, 21]. Mic du
dir liéu SAR bing tan L ciia vé tinh ALOS-2
mang cam bién PALSAR-2 thuong dugc danh gia
cao nho kha nang xuyén thiu qua tan thuc vat tot
hon so véi bang tan C hodc X [13], 6 chinh xac
phan loai trong nghién ctru nay chua dat muc cao
tuyét dbi. Piéu nay cho thiy, ngay ca voi bing
tan L, hiéu qua phéan biét trang thai ngap/khong
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ngap van chiu anh huéng manh boi dac diém sinh
hoc cua ciy trong va cdu triic khong gian cta tan
14 tai tirng giai doan sinh trudng.

Tai thoi diém thang 1, lta ¢ tinh An Giang
dang & nhiéu giai doan sinh trudng khac nhau (phan
16n dién tich 14 20 - 60 ngay sau khi sa cdy) (Hinh
5), bao gdm giai doan dé nhanh manh va lam dong.
Trong giai doan nay, sinh khdi trén mat dat ting
nhanh, mat d tan 14 day, chiéu cao ciy gia ting
dang ké. Sy phat trién nay lam thay doi can bang
gitta céc co ché tan xa gdm: Tan xa bé mit (surface
scattering), tan xa khdi (volume scattering) va tan
xa hai 1an (double-bounce scattering).

Phin tich sdu hon vé nguyén nhan sy syt
giam d6 chinh xéc, dic biét & kénh HH c6 thé bat
ngudn tir giai doan sinh truéng cua cay laa. Doi
v6i kénh HH, tin hiéu chi dao dé nhan dién ngap
nudc thuong dyua trén hién twong phan xa guong
(specular reflection) tir bé mat nuée, khién ning
luong song radar bi phan xa ra khoéi hudng thu
nhan, 1am giam gia tri tin xa nguoc. Két qua
nghién ctru cta Arai va cs (2018) [13] chi ra rang,
ddi v6i bang tin L (PALSAR-2), su twong tac
gilra mdt nudc va than cay lua tao ra co ché tan xa
hai 1an cyc manh. Chinh hién tuong nay khién gia
tri tan xa nguoc HH & rudng ngdp nudc co thé
cao hon so voi rugng khong ngap trong giai doan
laa 61 - 100 ngay tudi. Tuy nhién, khi sinh khdi
tang manh, 16p tan 1a day dac lam suy giam dang
ké thanh phan tan xa bé mit, dong thoi gia ting
thanh phan tan xa khéi. Khi d6, su khac biét giita
ruéng ngdp va rudng cd do am dat cao nhung
khong ngp tré nén kém rd rang hon trén kénh
HH, c6 thé dan den hién twong nham 1an giita hai
lop. Didu nay can c6 nghién ciru véi sd luong
mau cac rudng lua khao sat 16n hon, cung cac loai
gidng va phuong phap canh tic khac nhau &
DBSCL.

Déi v6i phan cuc HV nhay cam hon véi cau
trac hinh hoc cia tan lua va tai thoi diém nay, su
khac biét vé tan xa khoi gitra lta trén nén ngap
(tin hiéu bi phan xa di tor mat nudc khong ve lai
bd cam, do sinh khéi chua phat trién 16n nhat) va
la trén nén dat (tin hiéu tan xa tir bé mat dat va
cdy laa) c6 thé da tao ra su phan tach rd rang hon
s0 v6i phan cuc HH, diéu ndy c6 thé giai thich
cho két qua d6 chinh x4c cao hon ¢ kénh HV.
Trong khi nghién curu tai tinh An Giang tap trung
vao bang tan L (PALSAR-2), nghién clru cua

Phan va cs (2019) [21] tai dong bang séng Hong
su dung kénh C (Sentinel-1A) v6i phan cuc VV
thuong cho két qua tét hon trong viéc phat hién
mdt nude tinh (phdn xa guong), trong khi phan
cuc VH nhay cam hon véi cdu tric thuc vat va sy
thay d6i bé mit cay lua khi bi ngap. Piéu nay cho
thdy, cac phan cuc chéo nhay voi cdu trac hinh
hoc va bé mit dudi tan lua cho kénh C va kénh L.

Ban db ngay sau khi salciy
khu vire tinh An Giang (17/01/2025

Chu thich
I <viong lia
Mt rrge
Lia 0 - 20 ngdy
Lua 21 - 40 ngdy
Lia 4160 ngéy
B Liaci - a0 ngay
I = 61 - 100 ngay
B I i 101120008y
B

Hinh 5. Ban d6 tudi lia ciia rudng lia tinh An
Giang ngay 17/01/2025 st dung dir liéu
Sentinel-1

Ngoai anh huoéng cua sinh truéng laa, mot
phan sai s6 c6 thé xuat phat tir tinh khong dong
nhit ciia cac thira ruong. Trong thuc té san xuat
tai tinh An Giang, hé théng bo bao nho, ranh
thoat nudc va vi dia hinh khong dong déu tao ra
bién thién muc nude cuc bd trong cung mot thtra.
Khi ldy mau huin luyén va kiém tra, cac diém
gan ranh gi6i thira ¢6 thé chiju anh huong tron 1an
tin hiéu (mixed pixel), ddc biét trong bdi canh do
phan giai khong gian cia PALSAR-2 & ché do
quan sat duoc sir dung chua di nho dé tach biét
hoan toan céc céu tric vi mo. Didu nay gop phan
lam giam d¢ chinh xac toan cuc.

Bén canh d6, nhiéu dé6m (speckle noise) von
c6 cua anh radar lam gia ting sai s6 cho két qua
phan loai. Mac du cac budce loc nhiéu da duoc ap
dung, qua trinh 1dm muot anh c6 thé dong thoi
lam suy gidm dd twong phan cuc by gilta cac 16p
rudng lua ngdp va khong ngap. Pay 1a mot thach
thirc ¢b hitu trong xtr Iy anh SAR, dic biét khi ap
dung phuong phéap phan loai ngudng don.

Véi do chinh xac 74% khi st dung kénh
phan cyc HV trén cac tra lta ¢ nhiéu giai doan
sinh truong khac nhau, nghién ctru cho thdy,
ngudng phan loai don bién [y tiém ning imng
dung thyc té cao & quy md cép tinh. Mic du két
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qua ndy ¢ muc chap nhan dugc, viée phén loai
van d6i mat v6i kho khan do su tuong dong vé
dic tinh tan xa gitta cac 16p phii bé mat, giy ra
hién tuong 1an 16n diém anh giira rudng lta ngap
va khong ngap nudc. Két qua do chinh xac phan
loai tai ving nghién ctru cho thiy su thach thirc
khi st dung ngudng don bién (single-threshold)
so v6i phuong phap phan loai st dung dir li€u
toan phan cuc (quad-pol) von c6 kha ning dat do
chinh xac cao hon [13]. Tuy nhién, so v&i cac
nghién ctru st dung phan tich da thoi gian hodc
tich hop nhiéu chi s6 phan cyc, mtrc dJ chinh xac
nay con du dia cai thién.

3.2. Ham y d6i voi kiém ké phat thai
metan va dinh hwéng nang cip theo cac cip
phwong phap IPCC

Mic du con ton tai nhiing han ché vé sai sb
phan loai, két qua nghién ctru da khing dinh tiém
nang quan trong cua viéc str dung dur lisu ALOS-
2 PALSAR-2 trong vi€c cung cap thong tin phén
bd khong gian va thoi gian cua ché do nuwdc mit
rudng - bién sé dau vao then chét dé tinh toan
phat thai khi metan. Viéc giam sat hién trang
ngap hay khong ngap dudi tan cay lia tao tién dé
cho viéc xay dung ban d6 tan sut ngdp nudc
rudng lta la budc quan trong trong danh gia phat
thai metan. Tan suat ngap khong chi gitp danh
gia thiét hai ndng nghiép ma con la dir ligu dau
vao cdt yéu dé xac dinh ché do ngap - bao gdm
ngdp lién tuc hodc trang thai kho am xen k&. Su
xac dinh nay hod tro truc tiép viéc tinh toan hé sb
phat thai metan theo cap do Tier 2 va Tier 3 cla
IPCC (Intergovernmental Panel on Climate
Change) thay vi dung cac hé s6 mic dinh c6 do
chinh x4c thap hon. Theo huéng din cta IPCC
[23], [2], thoi gian ngép nude va ché 46 tudi tiéu
1a yéu t6 diéu chinh chinh trong tinh toan hé sb
phat thai metan. Vi¢c xac dinh trang thai ngip
lién tuc hay ngap kho xen ké thong qua vién tham
cho phép chuyén ddi tir viéc sir dung hé sb phat
thai mic dinh (Tier 1) sang hé s6 dic thu theo
ving va theo ché d6 canh tac (Tier 2). Viéc thay
thé cac yéu t6 diéu chinh (scaling factors) cua
IPCC str dung dir li€u v¢ tinh quan sat dugc (nhu
lich mua vu va tinh trang ngép) giip tang do
chinh x4c st dung phuong phéap Tier 2 va Tier 3
[13]. Nghién ctru cua Arai va cs (2018) [13] chi
ra rang, tinh trang ngdp trong thoi gian nghi
(fallow) ngay trudc vu canh tac anh huong lon

dén kha ning oxy hoa cia dit va luong co chat
(substrate) san co, tir d6 quyét dinh cudong do phat
thai khi vao vu méi. Viéc giam sat lién tuc bé’mg
dir liéu SAR ngay ca khi khong c6 ciy trong la
chia khoa dé nang cao d6 chinh xac cua Tier 3
[24], [13]. Thay vi do dac truc tiép vbn tén kém
va kho trién khai dién rong, viéc giam sat gian
tiép qua thoi gian ngdp nudc giup dinh lugng
chinh x4c khoang thoi gian ma tai d6 vi khuan
yém khi hoat dong manh, tir d6 hd tro danh gia
hi€u qua cua cac bién phap gidm phat thai.

Tuy nhién, dé nang cao d6 tin cdy ctia mo
hinh va huéng t6i tiéu chuan IPCC Tier 3, cac
nghién ctu tiép theo can khic phuc han ché vé
dd phan giai thoi gian 14 ngay cua di liéu
ALOS-2. Viéc tich hop dir liéu da cam bién 1a
can thiét nham giam sat chit ché cac chu ky tudi
tiéu nge"ln han. Do mot anh vé tinh don 1é chi
phan anh trang thai thay van tai thoi diém thu
nhan, trong khi phat thai metan phu thudc vao
tong thoi gian duy tri diéu kién yém khi, viéc
xdy dung chudi quan sat da thoi gian ¢ y nghia
quyét dinh dé tinh toan chinh xac sd ngay ngap
thuc té trong mot vu. V&i chu ky thu anh 1dp lai
ctia ALOS-2, cic giai doan thao nudc ngan ngay
trong mo hinh canh tic AWD c¢6 thé bi bo sot,
din dén danh gia chua day du hiéu qua giam
phat thai. Thach thac 16n nhat trong viéc tinh
toan phat thai tai khu vuc nghién ctru nam & tap
quan canh tac khong dong nhat, gy ra sy phan
héa vé trang thai sinh trudong cua laa trén quy
md khong gian nhé. Do do, viéc két hop da
ngudon dir lidu (nhu ALOS-4, NISAR,
SAOCOM...) 1a yéu ciu céap thiét nham nang
cao dg phan giai thoi gian dé xac dinh hién trang
ngdp, tir 6 t6i uvu hoa cac hé sd phat thai dic thu
cho khu vuc. Pong thoi, viée cai tién thuat toan
phan loai tr ngudong don sang cac phuong phap
hoc may (Machine Learning) hodc st dung di
liéu toan phan cuc (Full Pol) 1a can thiét dé giai
quyét bai toan tan xa phuc tap dudi tan lua day.

Song song do, viéc tich hgp dit li¢u khong
gian vé tho nhudng, gidng laa va phan bon, két
hop v6i mang ludi quan tric muc nudc IoT, s&
tao thanh mot hé thong giam sat phat thai toan
dién. Trong bdi canh PBSCL chiu ap luc kép tir
bién d6i khi hau va cam két giam phat thai quic
gia, viéc xdy dung hé thong gidm sat ngap nudc
dwa trén SAR c6 thé trd thanh nén ting cho co
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ché do ludng - bao cio - tham tra (MRV) [25, 26]
minh bach. Hé thdng nay khong chi phuc vu kiém
ké khi nha kinh ma con hd trg quy hoach thuy loi,
diéu phdi lich thoi vu va danh gia hiéu qua nhan
rong mo hinh AWD. Nhu vay, nghién ctru nay
doéng vai tro budc khoi dau trong viéc ching
minh tinh kha thi ciia phuong phép phan loai
ngap bang dir liéu SAR bang tin L & cac giai
doan sinh truéng khac nhau trong vung nghién
ctru. Tuy d6 chinh xac chua dat muc t6i wu, cac
phén tich da lam rd ban chat vat 1y cia sai s6 va
chi ra 16 trinh nang cap coéng nghé. Viéc chuyén
tir phan loai ngudng don thoi diém sang mo hinh
tich hop da thoi gian - da ngudn dir liéu s& 1a chia
khoa dé nang cao do tin cdy, giam bat dinh va dap
mg yéu cau kiém ké phat thai ¢ cip d6 cao hon
trong twong lai.

4. KET LUAN

Nghién ctru d3 thiét 1ap va kiém chimg hiéu
qua quy trinh gidm sat trang thai ngdp nudc trén
rudng lua tai tinh An Giang trong vu dong xuan
niam 2025, sir dung dit liéu SAR bang tan L tir vé
tinh ALOS-2. Duya trén phan tich théng ké tir dir
liéu thuc dia va ap dung thuat toan phan loai dua
trén ngudng, nghién cuu da xic dinh gid tri
ngudng tan xa nguoc toi vu dé tach biét tinh trang
ngap 1a -25,7 dB d6i voi kénh HV va -14,5 dB
ddi véi kénh HH.

Két qua thyc nghiém trén tap kiém tra doc 1ap
cho thiy, kénh phén cuc chéo (HV) dat hiéu suat
phan loai cao hon véi d§ chinh xac toan cuc la
74%, vuot trdi so voi kénh dong phan cuc (HH)
1a 67%. Mac du do chinh xac chua dat mic tuyét
dbi do anh huong cua tan xa khéi va sy suy giam
tin hiéu radar béi mat do sinh khéi lta cao trong
giai doan lam dong, két qua nay da khang dinh
tiém nang mg dung coa dir lieu ALOS-2
PALSAR-2 trong viéc theo ddi ché do ngdp nudc
mit rudng khong phu thudc diéu kién thoi tiét.

Nghién ctru cung cap co s khoa hoc dé xac
dinh ché d6 nuéc (ngap/kho), bién s6 dau vao
then chdt gitip chuyén d01 viéc tinh toan phat thai
khi metan tir cac hé sé mic dinh sang cac hé sO
dac thu theo vung, dap tng yéu cau cua phuong
phap IPCC bac 2. Pay la bude tién quan trong hd
tro cong tac kiém ké khi nha kinh va danh gia
hi€u qua cac giai phap canh tac giam phat thai tai
DbBSCL.

Dé khic phuc cac han ché hién tai va hudng
t6i do chinh xac dap tng tiéu chuan IPCC bac 3,
cac hudng nghién ciru tiép theo can tap trung vao
viée: (1) Tich hop da cam bién dé cai thién do
phan giai thoi gian, khic phuc chu ky lip lai 14
ngay cua ALOS-2; (2) Ung dung cac thudt toan
hoc may (Machine Learning) va dir li€u toan
phan cuc dé xtr 1y tot hon co ché tan xa phurc tap
dudi tan lua day; (3) Ket hop dit li¢u vien tham
v6i mang ludi quan tric myuc nude IoT nhim xay
dung hé thong giam sat phat thai toan dién va
chinh xéc hon.

LOI CAM ON

Nhom tac gia xin chdn thanh cam on Co
quan Hang khong Vil tru Nhat Ban (JAXA) da
cung cdp dir liéu anh vién tham ALOS-2 dwoc sir
dung trong bai bdo nay. Trung tdm Ung dung
Céng nghé Vii tru Thanh phé H6 Chi Minh,
Trung tam Vii tru Viét Nam dd cung cdp dir liéu
ban do giai doan sinh trwong cua lia (tuéi lia),
ddy la bg dit lidu phu tro thiét yéu cho viéc phdn
logi va kiém chung. Dir liéu khao sat thuc dia
(do JAXA/RESTEC va GlobEO tai tro) da cung
cdp théng tin thuc té quan trong cho viéc hiéu
chinh mé hinh va danh gia do chinh xac.
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DETECTING INUNDATED RICE PADDY FIELDS IN AN GIANG PROVINCE USING
ALOS-2 RADAR REMOTE SENSING IMAGERY

Nguyen Van Hoangl, Lam Dao Nguyenz, Hoang Phi Phung2

! Southern Institute of Water Resources Research

? Vietnam National Space Center, Vietham Academy Of Science Technology
Abstract

This study presents the development and validation of a method for detecting inundation in rice
cultivation fields in An Giang province. The approach employs Synthetic Aperture Radar (SAR)
imagery from the ALOS-2 satellite with dual polarizations (HH and HV). The preprocessing
process includes radiometric calibration, terrain correction and speckle noise filtering to enhance
image quality for image classification. A Decision Tree algorithm was applied for classification,
with optimal threshold values determined from field data. Ground truth data consisted of 89 sample
points collected across Chau Thanh district, Thoai Son district and Long Xuyen city in An Giang
province (administrative units before merger), randomly divided into 70% for training and 30% for
validation. Experimental results indicate that the HV polarization image acquired on January 17,
2025, achieved the highest performance, with an overall accuracy of 74%. These findings
demonstrate the reliability of SAR data in monitoring field-scale inundation status and provide
essential input for methane emission estimation in rice cultivation. Future research should focus on
assessing water inundation across different rice growth stages to further support national

commitments to greenhouse gas mitigation.

Keywords: Inundation detection, rice cultivation, ALOS-2, Decision Tree, An Giang.
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