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TOM TAT

Su nd hoa clia cac loai vi tdo la mot trong nhiing van dé moi trudng nghiém trong gdy anh hudng
I6n dén mai truong séng clia cac sinh vat dudi nudc. Ching lam suy kiét ngudn oxi trong nudc,
lam thiéu hut nghiém trong nguén oxi hd hdp cho céc sinh vat séng trong thiy vuc. Mot s6 loai vi
tdo con c6 kha nang phat sinh ra cac loai doc t6, dién hinh la loai tao lam, lam cho cac loai sinh vat
trong nudc bi nhiém doc, dan dén tir vong va gay anh hudng dén stic khoe, tham chi tinh mang
clia con ngudi khi uéng phai. Bai bao trinh bay két qua nghién ctu 1ap ban dé phan bé néng do
tdo dé hé trg danh gid chét lugng nudc cho hd Dau Tiéng. Anh vé tinh Landsat dugc st dung dé
danh gia dinh tinh va dinh lugng phat hién sy xudt hién ctia tao trong khu vuc ho. Két qua tinh toan
cho thédy, néng do tdo cé méi tuong quan tuyén tinh vai ti s6 kénh cla thuat toan 3 kénh 3BDA(2),
la su két hap clia cac kénh phén xa phé & dai budc séng xanh GREEN, d6 RED va can héng ngoai
NIR. T&r d6 nghién ctiu da mé phong phan bé khéng gian néng dé tdo trén khu vuc toan hé cho
3 thai diém anh vé tinh da thu thap. Két qua clia nghién ctu nay cho thdy cong nghé vién tham
c6 thé dugc dung dé giam sat sy xudt hién va dién bién ndng do tdo trong nudc, la gidi phap can
thiét nham dua ra cac canh bao kip thai ciing nhu hé trg viéc gidm sat va quan ly chat lugng moi
trudng nudc dé giam thiéu thiét hai déi vsi con ngudi va hé sinh thai.
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GIOI THIEU

Dén s6 thé giéi bung nd, cic qud trinh cong nghiép
héa, d6 thi hoa la ngudn phat sinh chat thai vao moi
truong nudc. Nhiing chét thai nay dem lai ham lugng
dinh dudng vo cting 16n, lam pht dudng céc thiy vuc,
14 nguo6n dinh dudng gitp tdo cé thé phat trién manh.
D6 1a chua ké dén viéc stt dung phan bén héa hoc
trong nong nghiép, vén chia rat nhiéu thanh phén
dinh dudng nhu N, P... Lugng phin bén nay thudng
bi rtia troi bdi cdc trdn mua 16n va d6 vao cac thay vuc
gan do, gay nén hién tugng phu dudng hoa, tao diéu
kién cho tdo ng hoa. Hién tugng tdo nd hoa la khi mat
do té bao tdo gia taing mot cach nhanh choéng ti vai
chuc, vai traim t€ bao/mL 1én hon 10.000 t€ bao/mL va
thét su gay hai d6i v6i con ngudi, sinh vét khi dat mtic
100.000 t& bao/mL}, tuong duong nong do khoing
1,2 mg/L d6i v6i loai tao lam 2.

Su nd hoa clia tdo gay nén nhiing tic dong v6 cling
nghiém trong d6i véi moi trudng séng cta cac loai
sinh vat trong nudc. Ching lam suy kiét ngudn oxi
trong nudc, lam thiéu hut nghiém trong nguén oxi
cho céc sinh vat song trong thuy vuc hoé hip. Bén
canh d6, mot s6 loai tdo c6 kha ning phat sinh ra cac
loai doc t6, dién hinh la loai tdo lam (hay con goi 1a vi
khuéin lam). Céc loai doc t6 nay lam cho céc loai sinh
vat bi nhiém doc va dan dén ti vong. Su nd hoa cta
tdo tai cdc viing bién con lam anh huéng dén sy séng

va phat trién clia cdc ran san ho, 1a moi trudng song
ctia nhiéu loai sinh vét bién. D6i v6i con ngudi tdo
bién ciing gy nhiing tic hai v6 cling to 16n khi gay
chét hang loat cac loai c4, tdom dugc con ngudi nuoi
trong. Nhiing doc t6 cua tao tiét ra trong mdi trudng
nudc con gay anh hudng dén stic khde, tham chi tinh
mang ctia con ngudi khi uéng phai.

Chinh vi nhiing tac hai ctia hién tugng né hoa § tao
gy ra, viéc theo doi, gidm sat dién bién, néng do
tdo tai cac vung ven bién hay hé nuéc 1a viéc lam
can thiét nhdm c6 thé nhanh chéng dua ra cdc canh
bdo cho ngusi dan. Tuy nhién, viéc gidm sit nong
do tao trén mot khu vyc rong 16n bing cic phuong
phép do dac truyén théng la v6 cung kho khin va tén
kém. Phuong phdp vién thdm cho phép gidm séit bé
mit d4t theo phin t &nh pixel pha khip trén mot
vung nghién ctu, két hgp cac ky thuat xt Iy anh dé
phdt hién d6i tugng bé mit da va dang thé hién uu
thé ndi troi. Trén thé gidi, ing dung cong nghé vién
tham, theo doi dién bién ctia tdo bang céc anh vé tinh
la phuong phép thudng dugc cac nha nghién ctiu st
dung trong hon hai thép ki gdn day nhu nghién ctiu st
dung t6 hop kénh anh (GREEN+NIR)/RED cho dnh
Landsat 7 d€ phén tich ndng d¢ tdo mot doan song
Ohio, Hoa Ki?; nghién ctiu so sanh thuét toan 2BDA,
3BDA va chi s6 NDCI (chi s6 diép luc khéc biét chuén
héa) *; nghién ctiu so sanh d¢ chinh xac clia phan tich

Trich dan bai bao nay: Thong N H, Thuyén L X, Van T T. Ky thuat giam sat tdo né hoa tir khéng gian.
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tdo nd hoa gitia anh radar va anh vién thim v¢ tinh>;
nghién ctiu so sdnh tinh hiéu qua cua cac thuit toan
cuia cac anh vé tinh WorldView, Sentinel 2, Landsat
8 vA MERIS/OLCI® hay nghién ciu so sénh hiéu qua
thuat todn 2BDA, 3BDA va NDCI gitia anh Landsat 8
va Sentinel 2...7 Céc két qua nghién ctu chi ra ring,
gitia gid tri phé phan xa va gid tri thuc do c6 méi
quan hé tuyén tinh & muc khd tré 1én (R% > 0,7). Tai
Viét Nam, viéc theo d6i ndng do tdo bing cong nghé
vién thdm di dugc nghién ctiu va ting dung chi trong
nhiing nam gin day®'°. Nhin chung viéc ting dung
codng nghé vién thdm trong danh gia hién tugng nd
hoa & tdo da va dang dugc nghién cttu va phét trién
rong rai trén thé gidi, tuy nhién tai Viét Nam van con
han ché chua c6 nhiéu nghién ctiu. Thong qua mot
6 nghién ctiu tong hgp, cac kénh anh NIR va kénh
do 1a céc kénh anh thuong dugc st dung trong cac
nghién ctiu. Giai thich cho di€éu nayla do kénh NIR c6
budc séng ndm trong khodng 715 nm la dinh phan xa
btic xa ctia chlorophyll-a, con kénh d6 véi bude séng
khoang 686 nm la dinh hép thu ctia chlorophyll-a.

TONG QUAN KHU VUC NGHIEN CUU

H6 Dau Tiéng ndm & thugng luu song Sai Gon thudc
dia phén cta 3 tinh: Tay Ninh, Binh Phudc, Binh
Duong. Ho cdtoad) dialitli 11°29°07” dén 11°36°15”
vi d6 Bac va tit 106°10°49” dén 106°29°07” kinh do
Pong (Hinh 1). Céch thi xa Tay Ninh 25 km vé phia
Poéng Bic va cach TPHCM 70 km vé phia Bic. H6
Dau Tiéng c6 hinh chi@ V, cao dan vé phia Bic. Hai
bén nhénh ctia h6 hudng vé phia Tay Bac ¢ nui Ba
Pen cao 986 m, nui cao nhit ving Dong Nam B¢, phia
DPoéng Bic c6 diy ntii Cau cao 350 - 500 m ', H6 nim
trong khu vuc khi hiu nhiét déi gié mua, dugc phan
thanh hai mua r6 riét: mua mua bat dau ti thang 6
- 11. Khi hau néng 4m, 6n hoa quanh nim, do nim
sau trong luc dia nén it chju anh hudng ctia bao va
nhiing yéu t6 bét 1gi khac. Nhiét d¢ trung binh nam
27,4°C. D6 &m trung binh nim vao khoang 70-80%.
C6 hai muia r6 rét, mua kho tii thang 12 dén hét thang
04, mia mua tif thang 05 dén hét thang 11. Lugng
mua trung binh nam la 1.800-2.200 mm. Lugng sdng
quanh nidm d6i dao, mdi ngay trung binh ¢ dén 6 gio
ndng, cung voi nhiét d6 cao quanh nim 1a diéu kién
v6 cung thudn lgi cho sy phét trién ctia cic loai tdo,
dic biét 1a loai tdo lam.

HO6 D4u Tiéng la cdng trinh thty 10i 16n nhat nudc ta,
v6i dung tich hitu hiéu khoang 1,45-1,5 ti m3, dién
tich méit nudc 1a 27.000 ha, trong d6 c6 5.000 ha dat
ban ngép triéu, c6 kha nang tudi cho 175.000 ha dat
canh tdc cta tinh Tay Ninh, TPHCM va Long An.
Muc nuéc dao dong ti 17-24 m'!. H6 14y nuéc tu
mot s6 sdng, sudi bao gébm ca dong Nudc Duc va Krai
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Hinh 1: Vi tri dia i hé Dau Tiéng

chay tit Campuchia hinh thanh trén séng Tha La, cac
dong sudi Cham, Ngo, Xa Cat va Lap chay vao ho tu
tinh Binh Duong '2.

DPuge khoi cong xay dung ti 1979 va hoan tit vao
ndm 1985, ho Dau Tiéngla mot hé chia da chiic nang
nhu ngin 14, cdp nudce sinh hoat, tudi tiéu, ria méin,
cai thién chét lugng nudc sdng Sai Gon va nudi trong
thiy san. Bén canh d6, H6 D4u Tiéng 1a nguén nudc
cép truc tiép va gian tiép (thong qua sdng Sai Gon) cho
sinh hoat ctia hang triéu ddn & Tay Ninh va TPHCM.
Tuy nhién hién nay, hién trang chit lugng nudc tai
ho6 Dau Tiéng dang sut gidm, ngudn nudc trong ho la
noi tiép nhén nhiéu ngudn thai tit céc noi d6 vao, gay
nguy cd phu dudng, diéu kién thuén lgi cho sy phat
trién ciia cac lodi tao lam 1

VAT LIEU VA PHUONG PHAP

Dirliéu

$6 do quan trdc tdo

S6 liéu quan trac va phan tich mau tao lam dugc thu
thap tlii dé tai nghién ctiu ciia tic gia'* thudc Khoa
Moi truong va Tai nguyén, Trudng Pai hoc Bach
khoa, Pai hoc Qudc gia TPHCM trong thoi gian nam
2012- 2013 tai 5 diém quan tric trén h6 Dau Tiéng
Vv6i vi tri toa dO nhu trinh bay trong Bang 1 va Hinh 2.
DPon vi clia ndng d6 tao la mg/L. Phuong phép phan
tich tdo ca tac gid'* dugc thyc hién trong phong
thi nghiém trén cac mau nudc thu ti hién trudng,
cu thé la dinh lugng vi khuén lam (VKL) dugc tién
hanh béing phuong phdp dém s6 lugng VKL béng
budng dém Uternohl (KC/AS) trén kinh hién vi ddo
ngugc (Olympus CKX 41) kem theo thudc do chuyén
dung 15 Sinh khéi VKL dugc tinh toan dua theo cong
thtic thé tich hinh hoc theo huéng din ctia'®. Céc
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Bang 1: Toa dd nam diém quan tric trén hé Dau Tiéng

Diém thu mau Toa do
North

DT1 11°20°32.8”

DT2 11°25°20.2”

DT3 11927°48.47

DT4 11°23°40.8”

DT5 11°26’47.8”

East

106°19°39.1”
106°22°09.3”
106°23°39.7”
106°17°04.2”

106°15°'17.2”

mau dugc chon lua theo ngay 14y anh vé tinh sé dugc
trinh bay & muc tiép theo bén dudi.

Hinh 2: Vi tri ndm diém quan trac trén dnh Google
Earth

Dt liéu vién thdm

Thoi gian nghién ciiu d€ chon anh vé tinh phu thudc
vao ngudn s liéu sdn c6 da dugce thu thap. S6 liéu do
noéng do tdo trén hd Dau Tiéng dugc quan tric vao
nam 2012 va 2013 do d6 anh vé tinh ciing phai dugc
thu thap vao khoang thoi gian nay.

Anh vé tinh Landsat c6 rét nhiéu ting dung trong gi4m
sat moi trudng va tai nguyén, du la nguén di liéu
mién phi nhung chit lugng ddm bio va dugc cong
dong qudc té tin tudng. Tuy nhién, do dic diém anh
quang hoc dé bi anh hudng bai diéu kién thoi tiét va
moi trudng, vi vy can thiét phai chon lya dnh cé chat
lugng t6t, khong bi may che phu lam mét ddi tugng
quan sat, do d6 thsi diém mua kho 1a chon lya tét
nhat. Khoang thdi gian nghién ctu la giai doan ctia
vé tinh Landsat 7 dang hoat dong, mic du di liéu
anh bi soc 16i do mat tin hiéu, tuy nhién ngay tai khu
vic ho Dau Tiéng thi khong bi 161 soc, chi mot vai
16i rat nho khong dang k€ (Hinh 3). Vi vdy ngudn
anh vé tinh Landsat 7 dugc st dung cho nghién ctiu.
Khu vuc thudc canh anh c6 dai bay/dong (path/row)
la 125/052. Thoi gian thu nhin anh vao cac ngay

27/11/2012, 26/01/2013 va 27/02/2013, tuong dong
v6i thoi gian quan trac 14y mau thuc dia.

Dirliéu khdc

Ngoai dit liéu anh vé tinh va s6 do quan tric mat dit,
nghién ctu da st dung cic di liéu ho trg gom: (i)
Bén d6 nén dia hinh s6 hoa, hé toa d6 VN-2000, ti 1&
1/25.000, dugc thu thap tit Nha xuét ban ban do, dugc
stt dung d€ ndn chinh hinh hoc cho anh vé tinh; (ii)
Dii liéu anh GoogleEarth, nguén di liéu nay thuong
c6 do phén giai rat cao (trén duédi 1 m tuy khu vuc)
dugc st dung d€ tham khdo, d6i chiéu cic d6i tugng
quan sat tii anh Landsat; nghién ctiu nay st dung dit
liéu dnh GoogleEarth tai cdc nim tuong ting theo anh
Landsat.

Phuong phap

Dinh tinh tir chi s6 phé dnh vién thdm

Ca s6 ctia vién tham la song dién tu dugc phan xa hay
buic xa tit vat thé, 1a ngudn cung cép thong tin chu
yéu vé ddc tinh cta doi tugng. Tuy thudc vao bude
séng dién tit phan xa hay btic xa nay ti cdc vét thé
dugc thu nhin bdi cic bd cdm bién sé tao ra céac buic
anh vién tham véi cdc phd khac nhau. Phén xa phd
tuong tng véi tiing loai 16p phtt mat dét cho thdy co
st khac nhau do su tuong tac gitia biic xa dién tit va
vat thé, diéu nay cho phép vién tham c6 thé xac dinh
hodc phan tich dic diém ctia 16p phu théng qua viéc
do ludng phan xa phs 7.

Céc nghién ctu chi ra ring (Hinh 4), thanh phan
chlorophyll-a trong tdo c6 xu huéng hdp thu bic xa
cao & cac bude song nam trong dai mau xanh lam
(~430 nm) va dai mau do (~686 nm)*°, trong khi lai
phén xa rdt manh tai cic budc séng ndm trong dai
mau xanh luc (~550 nm) do thanh phéan diép luc va
dai gan hong ngoai (~715 nm) do phén xa ti thanh
phén té bao thuc vat*.

Viéc ting dung cac dai mau kénh anh nhu xanh lam,
xanh luc, d6 va can hong ngoai (NIR) da dugc phat
trién rong rai trong cac thuét toan >, Pay 1a cac dai
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(a)

Hinh 3: Anh Landsat 7 toan canh cé chia hé Dau Tiéng & tdm anh (a) va cat nho ngay khu vuc hé (b)

Absorption (%)

400 ‘ 500 ' 600 ' 700
Wavelength (nm)

Hinh 4: Phé phan xa ctia chlorophyll-a '8

mau thuong dugc st dung trong cac nghién ctiu do
chiing c6 méi quan hé chit ché véi thuc vat ndi chung,
dac biétla cac loai thuc vat hay cu théla tdo trong moi
truong nudc. DOi tugng nghién ctu la sy hién dién
clia tdo trong hé. Do d6, viéc xdc dinh phan xa phé
clia tdo hay cu thé hon la phan xa phd ctia chlorophyll-
a la nén tang cho cic thuat todn phan tich. Trong
nghién ctiu nay, hai thuat toan d€ danh gid dinh tinh
su phan b6 ctia tdo trong ho dugc st dung gom: thuét
toan hai kénh 2BDA va thuat toan ba kénh 3BDA. Cac
thuét todn déu dugc phat trién dya theo phuong phép
tis6 kénh. Cécanh tis6 dugc tinh todn bing cich chia
cdc gid tri cha tiing pixel anh nham lam ndi bt cic yéu
t6 anh va loai bo cdc dang nhiéu tit 6 lam nédi bat 1én
déi tugng nghién ciu’.

Céc thuat toan dung d€ tinh todn dinh tinh néng do
tdo dugc st dung trong nghién ciiu dugc trinh bay
trong cong thic (1), (2) va (3).

2BDA = NIR / RED (1)

3BDA(1) = (GREEN + NIR)/RED @)
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3BDA(2) = (GREEN~' + NIR"\)/RED  (3)

Trong dé: GREEN, RED la cic kénh phd trong dai
budc song nhin thdy mau xanh luc va do; NIR la kénh
phd trong dai budc séng can hong ngoai.

Dinh lugng tirthéng ké

Phan tich tuong quan dugc van dung d€ nghién ctu
mdi quan hé gitia cdc hién tugng hodc gitia cac bién.
Phuong phép tuong quan tuyén tinh don dugc su
dung trong nghién ctiu nay dé biéu hién va phén tich
moilién hé gitia s6 do quan trdc mit dat va gid tri phd
trich xudt ti dnh vé tinh ngay tai diém quan trac. Hé
s6 tuong quan duong phan dnh mdi quan hé cung
chiéu (déng bién), ngugc lai, hé s tuong quan 4m
biéu thi méi quan hé ngugc (nghich bién) gitia hai
bién.

Phan tich héi quy la qua trinh uéc lugng hodc du bao
mot bién trén co s& gia tri da cho ctia cac bién khac.
Két qua ctia phén tich héi quy la tim ra dang cia mo
hinh héi quy. Pay la mét vdn dé quan trong, mot
trong nhiing nhén t6 c6 tinh quyét dinh déi véi két
qua nghién ctiu. Dang cia m6 hinh héi quy 1a mot
vin dé thuc nghiém 19 P6 thi diém dugc st dung dé
biéu dién moi lién hé gitta 2 bién. Trén cac 46 thi nay,
céc duong thing la dudng héi quy ly thuyét, chung
diéu chinh va bu trit chénh 1éch ngau nhién, cho nén
ching c6 khé nang tugng trung dugc cho mdi lién hé
tuong quan tuyén tinh gitia 2 bién xem xét. Vi tri clia
cac duong hoi quy ly thuyét nay dugc xac dinh theo
phuong trinh trong cong thic (4).

y=a+ bx (4)
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trong do, y 1a bién phu thudc véi cic gia tri nong do
tdo dugc mo phong, x 1a bién doc 1ap 1a cic gid tri phé
trich xuét tit dnh vé tinh, a va b la cic hé s6 phai xac
dinh. Phuong phép udc tinh cic hé s6 nay dua vao
phuong phdp binh phuong t6i thiéu. Hé s6 a 1a mic
d06 xuét phat dau tién ctia duong hoi quy, day 1a tham
s6 tu do khong phu thudc vao x. Hé s6 b 1a muc do
quy dinh d¢ d6c cta dudng héi quy hay con goi la hé
s6 hoi quy, ndi 1én muic d6 anh hudng ctia bién doc
lap x d6i vé6i bién phu thudc y, cu thé la méi khi ting
x 1én mot gia tri thiy sé taing binh quan 1én moét gid tri

b.

Kiém tra dé chinh xdc

Sai s6 danh gia d¢ chinh xdc dugc tinh tu do léch
trung binh (bias) gitia cac gia tri udc tinh véi gid tri
do dac thuc té theo cong thiic (5).

bias = %):{.V:I (X —X%) (5)

Trong d6, N 1a s6 mau dugc 14y d€ tinh sai s6; X la gid
tri thuc do quan trac, X* 1a gid tri tinh todn tit dnh vé
tinh.

Téng hop do chinh xdc ciia moé hinh hdi quy dugc
danh gia theo phuong phap binh phuong nho nhat.
Sai s6 dugc tinh todn dua trén d6 chénh léch binh
phuong gitia gia tri thuc té (ctia cdc diém déi chiéu) va
gia tri mo phéong (trong moé hinh héi quy) theo cong
thic (6).

n _ * 2
RMSE = # (6)

KET QUA VA THAO LUAN

Sau cdc budc tién xti ly va cit dnh khu vuc nghién ctiu,
anh vé tinh Landsat dugc st dung tinh todn theo hai
thuat toan da mo ta trong phan phuong phap.

Pinh tinh su xuat hién tao trén hé
Thudt todn hai kénh 2BDA

Két qua dinh tinh theo thuét toan 2BDA (Hinh 5) cho
théy su khdc biét vé gia tri phan xa phd gitia cc thang,
dac biét1a thang 2/2013 c6 gid tri phan xa phd tai mot
s6 vung cao hon hai thang con lai. Diéu nay cé théla
do nong do tao trong h6 Dau Tiéng vao thang 2/2013
cao hon so v6i nhiing thang trudc d6. Tuy nhién,
cing c6 thé1a do anh hudng ctia cic yéu t6 khéc trong
hé nhu néng do phu sa cao, cic chit hitu co c6 mau
CDOM hay cic phan ti khong phai tio NAP... So
sanh v6i két qua quan tric tdo tai 5 diém gifia cac
thang, cho thdy néng d6 tdo ctia thang 2/2013 va thang
11/2012 cao hon so v6i ndng do tdo vao thang 1/2013.
biéu nay ciing dugc thé hién mot phan trong két qua
tinh todn dinh tinh so bo nay.

Thudt todn ba kénh 3BDA(1)

Két qua nghién ctu dinh tinh theo thuit todn
3BDA(1) trinh bay trén Hinh 6 cho thdy sy khac
biét r6 rét ctia két qua thang 2/2013 so vdi hai thang
con lai. Céc két qua tinh todn ctia thang 11/2012 va
thang 1/2013 cho thiy gid tri phan xa phd kha cao
va dong déu tai hau hét cdc viing nudc. Tuy nhién,
co s li thuyét cua thuét toan 3BDA(1) la cdng thém
kénh GREEN, kénh phén xa t6t buic xa mit trgi vao
trong cong thiic, nén sé lam ting lugng quang phd thu
dugc.

Thudt todn ba kénh 3BDA(2)

Thudt toan 3BDA(2) 1a thuét todn thuc nghiém cta
nghién ctu nay dugdc phat trién dua trén thuit todn
3BDA(1) va cong thiic ctia®. Két qua tinh toan dinh
tinh ctia thuét todn 3BDA(2) dugc thé hién trong
Hinh 7. Két qua cho thay sy thay d6i nong d9 tao ro
rét qua cac thdng. Tuy nhién c6 thé nhén thdy rang,
& ca ba thang, viing thuy vuc gidp tinh Binh Duong
luén cho gid tri phan xa phd cao hon viing thay vuc
gidp tinh Tay Ninh.

Pinh lugng néng dd tao

Cac mdi lién hé tuong quan gitia cac hién tugng
thudng dugc biéu hién bang dang phuong trinh tuyén
tinh. Trong nhiéu trudng hgp phén tich, thuc t€ cho
thdy méi lién hé la phi tuyén tinh, nhung nguoi ta
cho ring néu khong c6 sai s6 16n ldm thi c6 thé dung
phuong trinh tuyén tinh dé moé td mot cach xdp xi,
gan dung, qua trinh tinh todn lai don gian hon. Cing
¢6 khi hinh thtic ctia méi lién hé hay con chua ro,
ngudi ta ciing gia thiét 1a méi lién hé tuyén tinh 2°. Do
do, nghién ctiu nay chi khao sat cho truong hgp quan
hé tuyén tinh. Phuong phép dinh lugng nong d6 tao
dugc thuc hién thong qua thong ké tuong quan theo
tap s liéu dugc xay dung tit s6 do quan tric mit dat
(néng do tao sau phan tich phong thi nghiém, don vi
mg/L) va gid tri phé trich xudt tii dnh v¢é tinh sau tién
xu ly va tinh todn theo thuit toan 2 kénh va 3 kénh
(Bang 2). Gia tri ndbng do tdo quan tric mat dat 1a
ndng do ctia loai tdo lam (cyanobacteria), loai chiém
uu thé trong cac loai tao trén hé DAu Tiéng?!.

Qua trinh tinh to4n va khao sat dugc thé hién trén cac
biéu d6 phén tdn diém biéu dién quan hé gitia s6 liéu
do quan tric mit dat véi gia tri phé tu tinh toan theo
thuat toan 2 kénh va 3 kénh dugc trinh bay trén cac
biéu d6 Hinh 8.

Két qua phén tich tuong quan cta thuit todn 2BDA
cho hé s6 tuong quan R? 1a 0,28, thé hién su tuong
quan kém gitia cdc gid tri quan tric va biic xa phd.
Do d6, ham hdéi quy khéng phu hgp. Két qua phan
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Hinh 5: K&t qua dinh tinh theo thuat toan 2BDA: a, Ngay 27/11/2012; b, Ngay 26/01/2013; ¢, Ngay 27/02/2013.
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Hinh 6: Két qua dinh tinh theo thuat toan 3BDA(1): a, Ngay 27/11/2012; b, Ngay 26/01/2013; ¢, Ngay 27/02/2013.
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Hinh 7: Két qua dinh tinh theo thuat toan 3BDA(2): a, Ngay 27/11/2012; b, Ngay 26/01/2013; ¢, Ngay 27/02/2013.

tich tuong quan ctia thuat toan 3BDA(1) cho sy khong
tuong quan gitia cdc gid tri phan xa phé va s6 liéu
quan tric, v6i R? 12 0,03. Do d6, ham héi quy khong
pht hgp. Trudng hgp phan tich tuong quan ctia thuét
toan 3BDA(2) cho hé s6 tuong quan R? 13 0,60, thé
hién mtc tuong quan kh4, déy la mdc tuong quan tét
nhdt trong ba thuat toan st dung trong nghién ctiu
nay. Do d6, phuong trinh héi quy dugc sti dung dé
tinh todn dinh lugng noéng d6 tdo tai h6é Dau Tiéng
thé hién trong cong thiic (7).

y= —0,0022x + 3,411
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v6i x 1a gid tri dnh tinh t cong thic cta thuét toan
3BDA(2); y 1a ndng d6 tdo mo phong.

Tu day cac ban d6 phan bd khong gian nong do tao
dugc thanh lap phuc vu cho cic budc phan tich tiép
sau (Hinh 9)

Cac s liéu tinh toan dinh lugng sau d6 dugc so sainh
vOi céc két qua quan tric d€ kiém tra tinh chinh xac
cuia thuat toan 3BDA(2). Tinh sai s6 theo chi tiéu Bias
va RMSE cho thdy d6 1éch Bias = 0,4776 (mg/L) va
RMSE = 1,0752 (mg/L) 1a kha nho.

Tu két qua tinh todn dinh tinh va dinh lugng ctia thuét
toan 3BDA(2) cho thdy, gia tri phan xa phé cang thip
cang biéu thi cho cho sy xuft hién cua tdo trén ho.
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Bang 2: Tap s6 liéu mau dé tinh tuong quan va héi quy

Ngay Diém quan tric Nong d6 tao (mg/L) Gid tri phd
2BDA 3BDA(1) 3DBA(2)
27/11/2012 DTI1 1,3538 0,440 2,334 1177,440
DT2 1,3379 0,580 2,407 1134,762
DT3 0,4534 0,502 2,398 963,410
DT4 1,4096 0,576 2,466 1371,981
DT5 4,3492 0,652 2,243 834,221
26/01/2013 DT1 1,2909 0,571 2,219 974,875
DT2 0,5936 0,555 2,095 956,550
DT3 0,7337 0,582 2,051 681,874
DT4 1,8860 0,628 2,102 751,529
DT5 1,3474 0,623 1,981 465,812
27/02/2013 DT1 0,2089 0,585 2,156 984,773
DT2 1,1505 0,457 1,922 922,903
DT3 2,6986 0,645 2,188 429,128
DT4 1,9260 0,664 2,066 602,777
DT5 2,3789 0,636 2,001 574,644
o M T ¥ a1
N : s > - ol
o E - P A . -4
L 2 L
0s 0s 05 -
Yoo o2 a1 o5 os s " - S * 500 1000 1500
NIR/RED (GREEN+NIR)/RED (GREEN + NIR1)/RED
(a) (b) (c)

Hinh 8: Biéu dién tucng quan gilta néng do téo va gia tri phé tinh tir thuat toan: a, 2BDA; b, 3BDA(1); ¢, 3BDA(2).
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Hinh 9: M6 phéng phéan bd khéng gian néng dé tado lam (mg/L) trén h6 Dau Tiéng vao cac thoi diém anh:

27/11/2012; b, 26/01/2013; ¢, 27/02/2013.

a,
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Diéu nay thé hién r6 nhét & vi tri phia Dong cua hé
Dau Tiéng, khi két quéa phan tich dinh tinh cho phan
xa phd thdp hon cac ving nudc con lai va két qua tinh
toan dinh lugng lai cho thdy néng d¢ tao cao tai viing
nudc nay.

Théng ké tit anh phén b6 khong gian néng do téo
lam tai h6 D4u Tiéng cho thdy, ndng d¢ tao lam dat
ti 0 dén trén 4 mg/L. Mot s6 khu vyc c6 ndng do
tdo cao nhu khu vuc phia Tay Bac va mdt phin nho
phia Dong cua hé. Trong ca ba thang nong d6 tao
tai khu vuc phia Tay Bac ludn cao hon miic 2,2 mg/L
va dao dong trong khoang 2,2-4,2 mg/L. D6i véi khu
vic phia Pong h6é Dé4u Tiéng, vao thang 01/2013,
nodng d6 tao dao dong trong khoang 1,6-2,5 mg/L, tuy
nhién vao cac thang 11/2012 va thang 2/2013 nong do
tdo ludén cao hon mitc 2,5 mg/L va cao nhit & néng
d6 3,3 mg/L. Nhin chung cic khu vyc trén hé Dau
Tiéng dang c6 d4u hiéu tdo nd hoa khi néng do > 1,2
mg/L 7. Néu khong kiém soat t5t, hién tugng né hoa
trong hé Déu Tiéng sé ngay cang tré nén xdu hon va
gay anh hudng 16n dén hé sinh théi trong thay vuc.

KET LUAN

Nghién ctiu nay da chiing minh kha nang ctia cong
nghé vién tham trong gidm sat tdo trén ho, trong khi
thuc t€ kho c6 thé do dac toan bd hé rong 16n véi mic
do chi tiét nhu tt anh vé tinh. So sanh gitia hai két qua
quan trac va két qua tinh todn dinh lugng, tai mot s§
vi tri quan trac, ndng d6 tdo c6 su chénh 1éch khd 16n.
Nguyén nhén dan dén sy chénh léch c6 thé do nhiéu
yéu t6, trong d6 c6 thé do tuong quan chi § mic khé
(R? = 0,6) cho nén ham héi quy mo phdng chua dugc
t6t. Bén canh d6, bd mau dung cho phén tich tuong
quan gitia gia tri tri thuc do va gia tri phin xa phd
ciing 1a mot han ché. Mac du két qua dat dugc chua
thuc sy t6t, nhung nhin chung nghién ctu nay da cé
thé m6 phong dugc phan b6 néng d6 tdo theo khong
gian. Dinh huéng nghién ctiu ti€p theo valau dai hon
14 sé tdng day s6 lugng diém quan tric d€ ham hdi quy
sé c6 y nghia thong ké hon va moé phong t6t hon cling
nhu thuc hién thém cac dgt khao sat khac d€ danh gia
tot hon cho mo hinh.

LOI CAM ON

Nghién ctiu dugc tai trg bdi Pai hoc Quéc gia Thanh
phd H6 Chi Minh (PHQG-HCM) trong khudn khé
Dé tai ma s6 562-2020-18-08. Dong thai, ching toi
xin cdm on Trudng Pai hoc Bach Khoa, PHQG-HCM
da ho trg thoi gian va phuong tién vt chat cho nghién
ctiu nay.

DANH MUC CAC TU VIET TAT

2BDA : Thuit toan hai kénh (Two Band Algorithms)
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3BDA : Thuit todn ba kénh (Three Band Algorithms)
CDOM: Céc chit hitu co hoa tan c6 mau (Chro-
mophoric Dissolved Organic Matter)

NAP : Céc phén tti khong phai tdo (Non-Algal Parti-
cles)

XUNG POT LO1iCH

Nhom téc gid xin cam doan rang khong c6 bt ky xung
dot loi ich nao trong cong bé bai bao.

PONG GOP CUA CAC TAC GIA

Nguyén Hoang Thong tham gia xt ly nh va tinh toan
Tran Thi Van chiu trach nhiém chinh viét bai
Lé Xuan Thuyén chinh ly két qua
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Monitoring techniques for algae blooms from space

Nguyen Hoang Thong'2, Le Xuan Thuyen?3, Tran Thi Van'?"

OF% 0

RIS ABSTRACT

%ﬁJ Microalgae blooms are one of the most serious environmental problems that greatly affect the

= = living environment of aquatic organisms. They deplete the oxygen source in the water, seriously
Use your smartphone to scan this depleting the respiratory oxygen source for organisms living in the water body. Some species of
QR code and download this article microalgae are also capable of producing toxins, typically blue-green algae, poisoning aquatic or-

ganisms and causing death, health effects on human life when ingested. This paper presents the
results of research on mapping algae concentration distribution to support water quality assess-
ment for Dau Tieng reservoir. Landsat satellite imagery was used for qualitative and quantitative
assessment of algae presence in the lake area. Calculation results showed that algae concentration
had a linear correlation with the band ratio of the 3-band algorithm (3BDA (2), and was a combina-
tion of spectral reflective bands in the green wavelength bands GREEN, RED and near infrared NIR.
We simulated the spatial distribution of algae concentrations on the entire lake area on 3 points
of time when satellite images had been collected. Result of this study showed that remote sens-
ing technology can be used for monitoring the appearance and change of algae concentration
in water, which is an essential measurement for timely providing warnings as well as assisting in
monitoring and managing water environment quality to minimize damages to people and the
ecosystem.

Key words: algal blooms, band ratio, cyanobacteria, remote sensing
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	Số đo quan trắc tảo
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