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Tom tat

Nghién ciru dirot thuc hién véi muc tiéu phan tich moi fuwong quan ciia chi sé thuc vat NDVI
xdc dinh tir anh Landsat trong miia khé va mua mwa 3 nam 2014, 2015, 2016 va mua khé nam 2017
véi ham heong Chlorophyll-a cia cac mau luc binh thu dirot trén song lam co sé d@é thanh Igp ban
d6 phan bé luc luc binh trén cac séng chinh chdy qua tink Binh Dwong bang phan mém ArcGis. Két
qud cua nghién ciu 1a ban dé hién trang phan bé luc binh trén séng giai dogn 2014-2017 véi 3
Mite dg phan bé: day ddc, trung binh va thua thét img véi 3 mic chi sé thuc vat NDVI 1a 0-0.2, 0.2-
0.4, 0.4-0.6. Bdn do hién trang ham lwong Chlorophyll-a nim 2017 ciing duwoc thanh ldp véi 3 mic
gia tri ham lwong: thap (tir 0 dén 7.21), trung binh (tr 7.21 d@én 18.08) va cao (tir 18.08 dén 28.95).
Nhiing két qud thu dwot rat hitu ich doi véi cac nha qudn 1y nhw quan trdc chat lwong meéc sdng,
thuc hién cac bién phap xi ly luc binh, va kiém soat cac nguon thdi tot hon, nhat |1a nhitng nguon
thai phan tan.
Tir khéa: chi sé thuc vat NDVI, ham lwong Chlorophyll-a, twong quan, luc binh
Abstract

REGRESSION ANALYSIS BETWEEN NDVI AND CHLOROPHYLL-ATO
ESTABLISH THE MAPS OF WATER HYACINTH IN THE RIVERS OF BINH
DUONG PROVINCE

This paper attempts to analyze the regression of NDVI calculated from Landsat images in the
dry season and rain season of 3 years 2014, 2015, 2016 and the dry season of 2017 with
Chlorophyll-a concentration collected by the in the river as the basis for establishing the
distribution map of water hyacinth in main rivers of Binh Duong province by ArcGIS software. The
results research was the map of the water hyacinth distribution on the river from 2014 to 2017 with
three levels: dense, average and sparse distribution corresponding to 3 levels of NDVI are 0-0.2,
0.2-0.4, 0.4-0.6. Besides, the current state map of Chlorophyll-a’s content in the year 2017 was set
at three levels: low (0 to 7.21), average (from 7.21 to 18.08) and high (from 18.08 to 28.95). These
results are helpful to managers, such as water quality monitoring, to carry out treatment methods,
and to better control the pollution sources, especially the non-point sources.

1. Giéi thiéu
Binh Duong 1a tinh nam trong khu vuc trong diém phia Nam c6 téc do phéat trién do thi
hoa, cdng nghiép hoa cao. Trén dia ban c6 3 con séng Ién chay qua la sdng Sai Gon, séng Thi
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Tinh va song Bong Nai. S lwong luc binh trén cac sdng ngay cang phét trién ting nhanh voi
mat d6 day dac xam chiém mot viing rong I6n bé mat sdng anh hudng dén hoat dong giao thong
duong thiy, tiéu thoat nudc, can tro anh sang mat troi, 1am giam nong do oxy hoa tan trong
nuéc anh huong dén céc loai thuy sinh va 1a noi cu tra sinh san ctia mudi va cac con tring gay
bénh khac... Su gia tang qua muc cua luc binh anh hudéng lén dén hoat dong sinh hoat nguoi
dan ven sdng va hé sinh thai méi truong.

Hién nay, trén thé gioi va trong nudce di c6 nhiéu nghién ciu tién hanh phan tich nong do
Chlorophyll-a, mét sic td quang hop wu thé trong thuc vat phu du, 12 yéu té dai dién cho sinh
khéi carbon cuia thuc vat ndi va dong vai tro nhu chét chi thi sinh hoc trong danh gia chat lwong
moi truong (Nguyén Hiru Huan va Phan Minh Thy, 2007). Céc nghién ctu khac vé wng dung
phan mém vién tham dé tinh toan chi s thuc vat NDVI (Normalized Difference Vegetation
Index), mot chi sé duoc xac dinh dya trén si phan xa khac nhau cua thuc vat thé hién giira kénh
phd thiy dugc va kénh phd can hong ngoai, 1a chi sé biéu thi muc do tap trung cua thyc vat trén
mit dat va duoc ung dung dé danh gia hién trang phan b lyc binh ciing duoc danh gia cao va
dat duoc cac két qua kha thi (G. Ouma et al., 2003; Jan Pisek et al., 2015; Nguyen Thi Khanh
Tuyen et al., 2016). Phuong trinh twong quan gitra gi4 tri NDVI va ham lugng Chlorophyll-a
dugc xay dyng dé danh gia mat d6 phan b luc binh trén cac séng dat dugc hiéu qua téi uu.
Ngoai viéc sa dung phan mém vién tham ENVI dé tinh toan chi sé thuc vat NDVI dugc danh
gia 1a mang lai hiéu qua cao thi viéc quan tric tinh ndng d6 Chlorophyll-a ciing duoc xem 1
phuong phap hiéu qua.

2. Phuwong phap nghién ciu

2.1. Thu thdp va phan tich mdu

Thiét bi: may do thong s6 chat lwong nudc cam tay TOA/DKK WQC-24 (Nhat), may
quang phd hap thu phan tir V-630 (Jasco, Nhat), bom hut chan khong Gast DOA — P504 BN
(M), may ly tdm lanh Universal 320R (DPwc), mang loc soi nilon ¢& 16 0.45ug.

Héa chdt: dung dich MgCOs bdo hoa, dung dich aceton, dung dich axit clohydric HCI
0.12N.

Ldy mdu va bao quan mdu: 33 mau bao gém lyc binh sinh khéi va mau nuéc dugc lay tir 3
song 16n trén dia ban tinh Binh Duong 13 séng Sai Gon, Thi Tinh va Pdng Nai trong 3 dot quan tric
nim 2017 dai dién cho 3 muc phan bé luc binh day dic, trung binh va thwa thét. Mau nuée duoc
dung trong chai nhya sach ¢6 nép day va mau luc binh duge dung trong tdi nilon sach mau sam bit
kin dau. Mau duoc van chuyén vé phong thi nghiém dwoc bao quan ¢ nhiét do 4°C dén khi phan
tich. Thong tin vé mau quan tric duoc trinh bay trong bang 1.

Bdng 1. Thong tin v tri quan trac va thei gian ldy mau

. S6 @iém | S6 lwgng Thoi gian lay mau
Noi lay mau i x x
lay mau mau Pot 1 Dot 2 Pot 3
Song Sai Gon 5 15 12/01, 13/01, 14/01 01/03 va 02/03 18/03
Séng Thi Tinh 3 9 12/01 va 13/01 01/03 va 02/03 19/03
Séng Bdng Nai 3 9 12/01 va 14/01 03/03 17/03

Xir ly mau: theo quy trinh duoc trinh bay trong hinh 1.
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MAu S6ng Sai Gon Mau Song Pong Nai M4u Séng Thi Tinh
Mau lyc binh phan bé Mau luc binh phan b Mau lyc binh phan bé
day dac trung binh thura tht/khéng ¢o

Thai nho luc binh (duong kinh 0.5¢cm)

Ly 2.5g luc binh sau khi th&i nho Ly 1 lit mau nudc
loc nhanh duéi ap
suat thap (< 8 Psi),
gidy loc c6 ¢ 16
0,45 pm

Ngéam trong 100ml dung dich axeton
90% trong 90 phat

!

Lay 100ml mdi dung dich trén loc nhanh dudi 4p
suat thap trong 5 1an (< 8 Psi), gidy loc c6
¢ 16 0,45 pm

v

Thém 0,15ml dung dich MgCO, bao hoa truéc khi két thic qua trinh loc

Cho gidy sau khi loc vao 6ng ly tam va thém 10ml dung dich axeton 90% bao quan
qua dém ¢ 4°C

v

Loc li tdm 4000 vong/phat trong 20 phat

v

Do mat do quang

v

Tinh toan gia tri Chlorophyll-a

Hinh 1. Quy trinh phéan tich Chlorophyll-a trong phong thi nghiém
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2.2. Phwong phdp vién tham

Anh vé tinh Landsat 8 dugc thu thap tir trang web earthexplorer.usgs.gov twong @ng ting
thoi diém theo mua trong cac nim 2014,2015,2016 va mua khd 2017 (gdm 9 anh): mua mua
(chup ngay 20/10/2014, 01/06/2015, 10/11/2016), mua khd (chuyp ngay 21/01/2014,
29/03/2015, 31/03/2016, 13/01/2017, 02/03/2017, 18/03/2017). Phan mém ENVI 4.8 dugc st
dung dé xu ly anh vé tinh da thu thap va tinh toan chi s6 thuc vat NDVI theo cong thirc: NDVI
= (NIR-RED)/(NIR+RED). Trong d6: NIR: la gia tri buc xa cua kénh can hong ngoai (near
infrared); RED: la gia tri bac xa cia kénh do. Gia tri NDVI cta 9 anh vé tinh dugc tinh toan trén
cong cu Band Math cua phan mém 1a budc dau cho giai doan phan loai gia tri NDVI. Gi4 tri
NDVI cia mdi diém anh s& biéu thi mat do tap trung cua thuc vat ¢ diém do. Dix liéu anh chi s6
thuc vat NDVI tinh dugc 13 co so tiép theo dé tinh toan gié tri ham lugng Chlorophyll-a tir két
qua phuong trinh teong quan dugc xay dung.

2.3. Phwong phdp théng ké

Phuong phap thdng ké duoc st dung dé sir ly sé liéu phan tich va xay dung phuong trinh
tuong quan gitra gid tri NDVI va ham lugng Chlorophyll-a.
3. Két qua nghién ciru

3.1. Két qud tinh toan gia tri NDVI

Két qua phan loai gia tri NDVI trén phan mém ENVI cua 9 anh vé tinh duya theo két qua
phan loai cua dé tai nghién ciu trude d6 (Ly Thé Hung, 2016). Két qua gia tri NDVI sau giai
doan loc nhiéu cac nam (2014-2017) duoc trinh bay trong hinh 2.
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Hinh 2. Gia tri NDVI tirng thoi diém theo mia trong cdc niam

Ghi cha: Lép séng: c6 gia tri NDVI tir gid tri dm dén gia tri O (mau xanh dwong); Lép luc binh phan
bé thira thot: cb gia tri NDVI tir 0 d@én 0.2 (mau xanh 18); Lép luc binh phan bé trung binh: cé gia tri NDVI tir
0.2 @én 0.4 (mau vang); Lép luc binh phan bé day dac: 6 gia tri NDVI tir 0.4 dén 0.6 (mdu do).

3.2. Ham lwgng Chlorophyll-a quan trdc trén cac song

Két qua tinh toan gia tri Chlorophyll-a tai cac vi tri quan tric trén cac song trén

dia ban tinh theo ting thoi diém nam 2017 dwoc trinh bay trong bang 2.

Bing 2. Gid tri Chlorophyll-a tai cdc vi tri quan trdc trén cac song

Vi tri Giatri , Giatri , Giatri C?Iorophyll-a
: Chlorophyll-a (ug/m) - Pgt 1 | Chlorophyll-a (ug/m°) - Dot 2 (ng/m°) - Pot 3
bong Nai 1 0.23 0.14 0.23
DPong Nai 2 0.24 0.91 0.14
Pong Nai 3 0.50 0.71 0.28
Sai Gon 1 2.96 2.67 4.22
Sai Gon 2 14.30 10.75 5.60
Sai Gon 3 21.07 4.69 4.72
Sai Gon 4 12.01 247 7.67
Sai Gon 5 0.36 0.04 0.93
Thi Tinh 1 0.63 2.11 12.71
Thi Tinh 2 0.85 1.09 10.66
Thi Tinh 3 12.05 9.95 1.52

Bang két qua gia tri Chlorophyll-a tai c&c vi tri quan tric trén céc song chi ra ring ham
luong Chlorophyll-a c&c vi tri trén séng Pong Nai twong d6i thip dao dong trong khoang 0.14 —
0.91 pg/m? dic trung cho mat do luc binh phan bé thyc té tai cac vi tri quan tric rat thua thét.
Ham luong Chlorophyll-a tai c&c vi tri trén séng Sai Gon va song Thi Tinh tuong ddi cao, gia
tri gitta cac vi tri trén cung con song cd su chénh léch kha cao va twong ttng dao dong trong
khoang 0.04 — 21.07 ug/m? va 0.63 — 12.71 pg/m? dic trung cho mét d6 luc binh phan b tai
c4c Vi tri quan tric ndy & mirc twong d6i day dac va trung binh.

3.3. Phuwong trinh twong quan

Phuong trinh twong quan dwoc xay dyng trong khoang nong do Chlorophyll-a
0.04 — 21.07 ug/m? va gia tri NDVI trong khoang (-0.12) — 0.43. Trong khoang gié tri dé tin
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hiéu hip thu mat d6 quang giira ham luong Chlorophyll-a va gia tri NDVI ¢6 miic tuong quan

tuyén tinh cao (r > 0.617).
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3.4. Ngi suy ham lwong Chlorophyll-a trén cac song chdy qua tinh Binh Dwong
Két qua tir phuong trinh twong quan y = 0.0184x + 0.0674 dir liéu dau vao dé tinh toan gia
tri ham luong Chlorophyll-a trén anh gi& tri NDVI. Trong d6, x: 1a gia tri Chlorophyll-a (ug/m?);
y: 1a gia tri NDVI. Gi4 tri ham luong Chlorophyll-a c4c thoi diém cac nim (2014 - 2017) duoc
xay dung tng voi cac 1op phan loai ham lugng Chlorophyll-a dugc trinh bay trong bang 3.
Bdng 3. Két qua phan logi ham heong Chlorophyll-a

Lép ham lweng Chlorophyll-a Khoang gi4 tri giéi han (ug/m?) Mau sic thé hién
Ham lugng thap 0-7.21 Mau xanh l&
Ham lugng trung binh 7.21-18.08 Mau vang
Ham lugng cao 18.08 — 28.95 Mau do
Lép sbng <0-0 Mau xanh duong

Két qua gid tri ham lirong
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Anh ngay 18/03/2017
Hinh 4. Gia tri ham leong Chlorophyll-a tai cac thoi diém nam 2017
Chlorophyll-a giai doan mua kho nam 2017 trén cac song dac trung véi mau xanh 14 va
mau vang xuét hién hau hét bé mit cac song thé hién ham lugng Chlorophyll-a & cac muc thap
va trung binh. Tuy nhién, anh ngay 13/01/2017 trong hinh 4. cho thay ving mau d6 xuat hién
thanh nhidu mang nho ¢ thuong ngudn séng Sai Gon va sdng Thi Tinh biéu hién mac ham
luong Chlorophyll-a cao ¢ cac doan nay
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% Uu diém: Phan mém ENVI don gian d& sir dung, chirc ning da dang hd trg tt cho
viéc phan tich tinh toan anh vé tinh, kha ning luu file dit liéu dudi nhiéu dinh dang twong thich
Vi cac phan mém GIS khac nhu Mapinfo, ArcGis...

% Gigi hgn:Trong quan tric mau lyc binh trén séng dé tinh toan gié tri Chlorophyll-a
thoi gian lay mau va van chuyén mau thudng mat thoi gian dai hon so véi thoi diém chup anh
vé tinh. Mt khac, vi luc binh 1a dbi twong khdng cb dinh nén gia tri phan tich Chlorophyll-a
thuc té c6 su chénh léch dang ké so vai gia tri NDVI tinh toan trén phan mém ENVI.

4. Két luan

Nghién ctru da tinh toan duoc gia tri NDVI bang phan mém ENVI va gia tri Chlorophyll-
a tir phan tich thuc nghiém. Nhirng két qua cho thiy dir liéu anh Landsat duoc st dung dé tng
dung trén phan mém vién tham c6 hiéu qua cao. Nghién ciru nay ciing chi ra ham luong
Chlorophyll-a tai c4c vi tri quan tric da phan anh duoc mat ¢ phan b luc binh thuc té tai cac
vi tri nay tuong d6i chinh xac. Két qua nghién ciru ciing cho thay ham lugng Chlorophyll-a va
gia tri NDVI c6 méi tuong quan nhau véi mic ¥ nghia thdng ké cao, chung to hién trang ham
luong Cholorophyll-a va hién trang phan bé luc binh trén cac sdng chay qua dia ban tinh Binh
Duong c6 tuong quan mat thiét nhau. Qua dé co thé danh gia duoc mutc d6 6 nhiém hitu co trén
song va xac dinh vi tri phan b luc binh dé c6 nhiing ké hoach xu ly triét dé.
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