Nghién ciru
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HAM LUQNG CHAT RAN LO LUNG KHU VUC HA LUU
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Thi Vin Lé Khoa; Nguyén Tién Quang
Truong Pai hoc Tai nguyén va Moi truong Ha Noi

Tém tit
Dir liéu vién tham cé thé dwoc sir dung aé quan tric ham luwong tram tich lo
lirng SSC trong cdc hé thong séng nhé dé cai thién mire do bao phit diF liéu, va ho
tro cdc tragm quan tric truyén théng. Viéc s dung thong tin thu thdp boi cac cam
bién gén trén vé tinh dé trich xudt dir liéu mdt ddt hodc trong nudc la mot thir thach
I6n. Nhiéu nghién citu dd sir dung anh vé tinh dé thu thdp thong tin chat heong
niede, nhung cdc tré ngai vé dg phdn gidi di han ché viéc img dung & cdc hé thong
song nho. Trong nghién civu nay, mot thudt todn méi da duwoc phdt trién dé cé thé
nhanh chéng trich xudt théng tin SSC trong mét hé thong séng nhé & mién Bdc Viét
Nam twr dir liéu vé tinh Landsat 8. Dir liéu thuc do va hé 56 phan xa dwoc su dung
trong bdi todn héi qui va xdc dinh dai buede séng phiv hop cho nghién ciru. Band 3
(Green) va Band 4 (Red) da chirng minh tinh tuwong quan cao voi SSC trong khoang
tir 15 d@én 120 mg/l. Cdc phirong trinh thue nghiém SSC (mg/l) = 4 853B,- 4,493 vfc‘z
SSC (an/l) =6,511*B, - 16,581 vo"z; B,va B3’lc‘1 phan tram hé so phan xa cho thdy
co thé dwoc sur dung la thudt toan dé trich xudat thong tin SSC tur anh Landsat 8 OLI
Tir khoéa: Ham luong chit lo limg, Landsat, chat lwong nudc, hé sinh théi,

vién tham.

Abstract

Application of remote sensing in monotoring suspended sediment concentration
in the Nhue - Day river downstream

Remotely sensed data can be used to monitor Suspended Sediment Concentration
SSC in small rivers to improve spatial coverage of many conventional gauging
methods. Understanding physical information of small inland water bodies based on
data collected by instruments on board of satellites is a significant challenge. Literature
has revealed several studies using space-borne remote sensing to obtain water quality
information, but constraints regarding image resolution prevent them from conducting
similar researches in small river systems. In this study, new algorithms were developed
to quickly determine values of SSC in a small river in Northern Vietnam from data of the
Operational Land Imager (OLI) sensor on board of Landsat 8. Water reflectance and
in-situ data were compared in a regression analysis to specify bandwidth having best
correlation with SSC in the river. Band 3 (Green) and Band 4 (Red) were found to be
good SSC indicators with SSC range approximately from 15 to 120 mg/l. The empirical
Jormulas SSC = 4.853B, - 4.493 and SSC = 6.511*B, - 16.581 with B, and B.is the
reflectance of Band 4 and Band 3 in percentage respectively appearing to provide a
relatively accurate SSC (mg/l) estimate from Landsat OLI images.

Keywords: Suspended sediment concentration, Landsat, water quality,
ecosystem services, remote sensing.
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1. Giéi thiéu

Nhu ciu vé dir liéu chéat luong
nudc lién tuc theo thoi gian thyc 1a mot
nhu cau rat 16n nham hd trg dic luc cac
nha quan ly du bdo chinh xdc céc xu
thé thay ddi cua chat luong nudc nham
c6 cac hanh dong phu hop va kip thoi,
dam bao tinh bén viing clia moi trudng
tu nhién. Tuy nhién, dé dép tng nhu
cau nay, rat nhiéu céc thtr thach s& can
phai dugc giai quyét. Thi nhit, bai
toan danh gid mac do suy thoai cht
lugng nudc dang tré nén kho khan do
hé thong tai nguyén nudc & nhiéu khu
vuc dang bién d6i phuc tap. Thir hai,
murc d6 da dang cia yéu cau st dung
cua cac d6i tugng str dung nudce khién
hé théng quan tric, du bao chat luong
nude ciing phai rat linh hoat dé cho két
qua phu hop véi ting nhu cu. Tha
ba, mo6 hinh quan trac chat luong nude
truyén théng hién nay twong déi phirc
tap va tén kém, ¢ cac khu vuc dia hinh
kho tiép can va kém phat trién, thi bai
toan dit liéu 1a mot thir thach rat 1on.

Trong sd cic yéu t6 anh hudng
dén chat lugng nude, ham lugng trAm
tich lo Iing (Suspended Sediment
Concentration - SSC) c6 thé duogc do
dac bang phuong phap vién tham, SSC
12 mot thong s6 quan trong dé danh gia
dé duc cua nudc, hodc kha nang van
chuyén cac chit gy 6 nhidm, mam
bénh va x6i mon [1]. Co6 nhiéu két luan
quan trong trong cac nghién cuu trudc
day co thé duogc su dung lam co so dé

quyét dinh dit liéu dau vao chinh xac
cho bai toan. Ritchie d trién khai cac
thi nghiém va két luin ring dai budc
song trong khoang 700nm - 800nm la
pht hop nhit dé xac dinh SSC trong
nudc [2]. Trong khi d6, Curran da chi
ra rang budc song t6i wu phu thude vao
SSC trong nudc, va khuyén céo rang cic
thudt toan da dugc phat trién ¢ thé duge
su dung dé xéc dinh SSC cho nhiéu khu
vuc tai cac thoi diém khac nhau, tuy
nhién, céc thuit todn nay nén dugc ap
dung cho cac khu vuc c6 chung cac dac
trung vé khi tugng, thity van va dia hinh
[3]. Bén canh cac nghién ctru tip trung
xac dinh dai bude song (band) phu hop,
c6 nhiéu cac nghién ctru khac xem xét
khia canh két hop cac band véi nhau.
Rét nhiéu nghién ctru di két hgp band
Red va band Near infrared (NIR) dé
xac dinh SSC, band Green cling c6 thé
dugc st dung, ddc bi¢t khi ham lugng
chlorophyll trong nudc cao [4].

Trong nghién clru nay, nhom tac
gid sé& 1an luot phan tich méi twong quan
ctia dai bude séng nhin thay va NIR véi
SSC dé xac dinh duoc dai bude song
phu hop vdi SSC trén song Nhué - Day.
Bén canh do, ngoai viéc phat trién thuat
toan dé trich xuat thong tin SSC, cac tac
gia s& sir dung hai thuat toan c6 sin dé
so sanh két qua, danh gia anh hudng cia
cac dac thu dia phuong. Hai thuat toan
str dung dé so sanh duoc xdy dung ¢ khu
vuc Chau A véi vé tinh Landsat dé han
ché t6i da sy khac nhau vé dic thu dia
phuong va bd cam cua v¢ tinh.

Bing 1. Hai phwong trinh dwgc sir dung dé so sdnh két qud véi phwong trinh dwoc
phdt trién boi nhom tdc gia

Téc gia Phwong trinh Miéu ta
Wang v In(SSC) = 3,18236*In(B,) - 1,40060 Nghién ciru phét trién moi quan hé
cong su B,: Phén trdm phan xa cua Band 4 - hoi quy gifra SSC va phan xa dé tinh
) 0 09 [éj’ Landsat ETM+ toan SSC tur dir liéu anh vé ’tinh trén
R*=0,88, n =24, SSC (mg/l) song Duong Tu, Trung Quoc.
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SSC =

Suif va cong

.I_
. 2016 6] T™ va ETM

(mg/l)

24016,1* - 930,35*B, + 4,955
B,:H¢ s phan xa ciia Band 4 Landsat

R? trong khoang tr 0,83 to 0,93, SSC

Nghién ctru thiét 14p moi quan hé
gitra cac SSC thuc do voi cac gia tri
phan xa tir anh vé tinh dé xdy dung
mdt phuong trinh thyc nghiém. Khu
vye nghién ctru ndm & luu vire song
Mg Cong.

2. Khu vue nghién ctru

Hé théng séng Nhué - Pay nim
& phia Bic Viét Nam 1a mot con song
nhd dai khoang 240 km va la mdt
nhanh cua séong Hong. Song Pay bt
ngudn tir khu vyc Hat Mon va chay
theo hudng Péng Nam hudng vé bién
Dong vao cura song Day.

Khu vyc nghién ctru nim trong
ving mua trung binh cua Pong bing
Bic BO. Luong mua nam binh quan
nhiéu nam & ddy dat khoang 1650 mm.
Muia mua kéo dai 5 thang, tir thang V dén
thang X véi tong luong mua chiém téi
xap xi 83 % tong luong mua nam. Mua
kho thuong kéo dai 7 thang, tir thang X1
dén thang IV nim sau véi tong luong
mua chi chiém khoang 17 % lugng mua
cua cd nam. Luu vuc song Nhué - Day
goém 2 nhanh song chinh: Soéng Nhué
va song Pay, ngoai ra c6 rat nhiéu cac
chi luu nhu: Séng Tich, song Bui, song
Thanh Ha. Lugng nudc mua lii & hau
hét cac song chiém tir 70 - 80 % luong
nudc nam. Trong mua can, muc nudc va
luu lugng nudc nhd. Lugng dong chay
trong 7 thang mua can chi chiém khoang
20 - 25 % lugng dong chay cd nam [7].

Do can thi€p ctuia con nguoi, song
bay dang bi suy thodi nghiém trong;
71km dau tién cua dong séng dugc coi
12 mot doan song chét vi khong c6 dong
chay. Qua trinh diéu tiét ctia cac hd chira
thuy dién dugc xdy dung & thu:ong luu
song Hong 1am glam dong chay dén ha
Iwu va han ché ngudn cung cap nudc cho
song Pay. Ngoai ra, sy suy giam cao do

long song, do hoat dong khai thac cat
da lam ngung dong chay tu nhién vao
song Day.

Hinh 1: Vi tri lwu vwc song Nhué - Ddy voi
dong chinh song Ddy va cdc nhdp luu ¢
ha luu

Luong nude & phan ha luu cia song
Day phong phtt hon nhiéu do ngudn cung
cap tir cac chi luu. Can ¢t vao dac diém
cu thé cua vung nghién ctru va nhiing
han ché vé d6 phan giai khong gian cta
anh vé tinh, cic tic gia quyét dinh thu
hep pham vi nghién ctru tir doan hop luu
song Nhué - Pay ¢ Phu Ly dén ctra song
Day (hinh 1). Tuy nhién, dit liéu SSC
thuc do dugc thu thap mé rdng ra tai cac
vi tri thudc song Hong va cac chi luu
cua song Day.

3. Dir liéu va phwong phap
nghién ciru
3.1. Dir li¢u thuce do va Landsat OLI

Muc ti€u cia bai toan la st dung
anh Landsat dé trich xuét thong tin cua
SSC trong séng, myc tiéu nay vap phai
rat nhiéu kho khian trong viéc thu thép
dir liéu thuc do phuc vu phan tich hoi
qui. Ca SSC va tong chét ran lo limg
(Turbidity & suspendid solids - TSS)
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déu dang dugc s dung dé danh gia ham
lugng cac hat 10 limg ton tai trong chét
long. Thong s0 TSS ¢6 nguodn gdc dugce
phat trién cho muc tiéu danh gid murc
do 6 nhiém cua nude thai. Cac thi tuc
phan tich dwoc danh gia 13 hop ly dbi
vo1 nude thai khi théa man dac trung
hop chit lo limg tuong d6i dong déu
va bao gdm phan 16n cac chit hiru co
trung hoa. TSS ciing da dugc su dung
dé dénh gia chét lugng nudc tu nhién
trong nhiéu nim. Tuy nhién, khéng
gidng nhu nudc thai, cac miu nude tu
nhién khong ddng déu ¢ khia canh cac
hop chét lo lung, trong nudc cé chua
nhiéu loai hat khac nhau, tir keo dén cét
thd. Céc chit ran ciing c6 thé 1a khoang
chét cao, ¢ trong luc riéng cao, hoac
hitu co cao, vdi trong luc riéng thap. Vi
vay dé danh gi4 chat lugng nude song tu
nhién, phan tich thong sb SSC s& hop i
hon. Tuy nhién, vi khu vuc nghién ctru
khéng quan tric SSC nén TSS s& duoc
sir dung thay thé. V& diéu nay, ciing da
c6 nhiéu nghién ciru dénh gia méi twong
quan gitra SSC va TSS [8, 9].

Diéu kién ly tuong cua bai toan 1a
dir liéu thue do dugc quan trac trung voi
thoi diém vé tinh quan sat khu vuc nghién
ctru. Yéu cau nay thuong khong thé duogc
thoa man & cac luu vuc thiéu cdc tram
quan trac tu dong, lién tuc. Tai luu vuc

song Nhu¢ - Pay, hién chi c6 1 tram quan
trac tw dong, tuy nhién tram nay khong
quan tric TSS, vi vay d6i véi nghién ctru
nay, viéc cé dit liéu thuc do duoc quan
tric tring vdi thoi diém vé tinh Landsat
chup bé mat khu vuc bai toan quan tam la
khong thé. Dé giai quyét van dé nay, cac
tac gia da thu thap dit liéu quan tric nhiéu
nhit c¢6 thé. Hai co quan cung cap dit liéu
cho nghién ctru bao gdm Trung tm Quan
trac Méi truong (CEM) - Téng Cuc Moi
Truorng (VEA) va Trung tam Quy hoach
va Diéu tra Tai nguyén nudc Qudc gla
(NAWAPI). Bang 2 dudi day cung cap
thong tin thoi gian 14y mau tai cac khu
vuc ¢ hinh 2 cua CEM va NAWAPI va
ca thoi diém vé tinh chup khu vire nghién
clru.

CEM thuc hién cong viéc quan
trac chat lugng nudc song Pay nam lan
mdi ndm tai cc vi tri trén hinh 2. CEM
ldy mau va phan tich khd nhiéu thong
s chat luong nude, bao g@)m ca SSC,
dir liéu sau d6 dugc chuyén vé VEA dé
quan ly. Dit liéu quan tric cia NAWAPI
duoc ké thira tr mot dy an duogc thue
hién nam 2014, sb liéu SSC duoc thu
duoc sau khi cac mau nudc duoc phan
tich trong phong thi nghiém. Tong cong,
co 24 vi tri quan trac dugc thu thap, bao
gdm céc vi tri trén song Day va ca cic
song khéc trong khu vuc.

Bing 2. Thoi gian quan tric ciia div liéu thwe do do CEM va NAWAPI cung cép va thoi
gian Landsat chup khu vwc nghién cvu trong nam 2014

Théng Nam
T3 TS T6 T7 T9 T10 TIl T12 2014
203 | 20 o | s || CeM
27; 28 9 03; 04 04; 19; 20 NAWAPI
23 11 30 Landsat
Mua kho Mua li Mua kho
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Anh Landsat 8 theo hé¢ théng tham
chiéu toan cau (WRS-2) tai path-126 va
row-046 duoc tai vé dé phuc vu nghién
clru tai website cua Cuc Dia chat Hoa
Ky. Chi ¢6 cac anh dugc vé€ tinh chup
vao céc ngay 23 thang 07, 25 thang 09,
11 thang 10 va 30 thang 12 cia ndm
2014 quang may va c6 kha nang duogc
str dung dé phan tich. S8 luong anh thu
thap dugc bao phu cé 2 thoi ky mua 1
va mua kiét tai khu vuc nghién ctru.

3.2. Phén tich anh

PAu tién, toan bd céc cell 1a nudce
dugc tach ra khoi anh (water mask),
c¢6 nhiéu phuwong phap cé thé ap dung
dé hoan thanh yéu cau nay, vi du nhu
chi s6 MNDWI (Modified Normalized
Difference Water Index). Trong nghién
ciru nay, water mask dugc tinh toan
bang cong thuc sau:

Water Mask = NIR/(Green + 0,0001)*100

Tat ca cac anh duoc download
theo dinh dang GeoTIFF 16-bit pixel,
cac cell duoc s hoa thanh céc gia tri
DN (digital number). Cac gid tri DN
nay sau d6 duoc tinh toan dé thu vé gia
trj nang lugng phan xa va hé sd phan
xa khi quyén ToA (top-of-atmosphere
reflectance).

Hiéu chinh khi quyén duoc thuc
hién dya theo phuong phap cua Allen
va cong su. (2012) [10] dé dat duoc
gia tri hé sb phan xa bé mit (at-surface
reflectance). Qua trinh dugc miéu ta &
hinh 5.

4. Két qua va thao luin
4.1. Qua trinh loc dir li¢u thuc do

DPé xac minh tinh tin cdy cua dir
lidu thuc do, cac biéu d thé hién dién
bién theo khong gian va thoi gian cia
dir lidu da dugc xay dung (hinh 3). S6

Nghién ciru

li¢u dugc ky vong s€ tuan theo nguyén
tic can bang gitta SCC va dong chay;
SSC vao mua mua dugc ky vong sé
cao hon so véi SSC vao mua kho do
su gia tdng cua xO01 mOn va sy van
chuyén chat ran lo lung khi van téc
dong chay tang cao. Nguyén tic nay
s& loai trir cac dit liéu bat thuong, cb
kha ndng lam giam tinh chinh x4c ctua
két qua phan tich hoi quy. Bon két
luan da duoc rut ra, bao gém:

(1) Khi nguyén tic can bang giita
SSC va dong chay(mbi quan hé ty 16
thuén gitta SSC va dong chay)duoc ap
dung; céac gia tri do tai Trung Hiéu Ha,
Gian Khau va Ctra séng Day cua dit lidu
CEM bi loai bo vi ching cho thay sy bét
ddng khi SSC cao hon nhiéu vao thoi
diém dong chay kiét so véi dong chay
1d; dac biét 1a doi v6i vung ctra song,
SSC vao thang 5 trong thoi doan mua
kho cao xap xi gip 3 lan so véi SSC
trong dot lii vao thang 9;

(2) Hai vi tri Non Nudc va Yeén Tri
c6 gid tr1 SSC dat dinh vao thang 7 véi
gid trj cu thé 1a 113,6 mg/l va 71,5 mg/l
ciing 1 céc truong hop nghi van. Hai
gid tri nay 16n hon nhiéu so véi gid tri
ctia SSCvao thoi diémdong chay mua 1
vao thang 9. Hién tugng ndy cé thé xay
ra do nhitng tdc dong cuc bd chua dugc
biét dén & khu vuc nghién ctru, lam cho
SSC bat ngo tang 1én. Tuy nhién, trong
truong hop thiéu sy tring hop vé mat
thoi gian gitta dir liéu thuc do miat dat
va hinh anh v¢ tinh thu dugc thi nén loai
b6 céac bién thé bat thudng nay. Theo do,
céc tac gia quyét dinh loai trir cac sé do
tai Non Nudc va Yén Tri;

(3) Pbi véi dit liéu cua CEM, bdn
dia diém Hong Phu, DS X4, Kién Khé,
Thanh Tan, dép tng cac diéu kién xtr Iy
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dix 1iéu, va sé dugc st dung trong phan
tich hdi quy. Vi tri do tai nha may Viét
Trung, khong dugc st dung do dir lidu
khong day du (5 1an do mbi nam);

(4) Dit liéu cia NAWAPI cho thay
mot dién bién thé hop ly. Diém dic biét
duy nhét 13 gia trj SSC cao vao thang 3
khi dir liéu dong chay thap. Pac diém
khong duge ky vong nay xay ra ¢ hau
hét cac vi tri do trong khu vurc nghién
ctru; do d6 tac dong cuc bd do cac yéu
to khong 16 co thé duogc ngoai tru. Tét ca
cac dir liéu cua NAWAPI dugc str dung
trong phan tich hoi quy.
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LMAX — LMIN

Lbz(

QCALMAX —QCALMIN

LMAX, LMIN, QCALMIN va QCALMAX c6 thé duoc
tim thay trong goi dir liéu anh:

)*(DN —~ QCALMIN )+ LMIN

DN LMAX 1a RADIANCE_MAXIMUM BAND n;
LMIN la RADIANCE MINIMUM BAND n;
QCALMAX la QUANTIZE CAL MAX BAND n;
l QCALMIN la QUANTIZE CAL _MIN BAND n;
Néng luong dén DN la Digital Number.
W/m?/um
— ﬂ-‘Lb
Pes ESUN ,cos0d,

Lb 1a nang lugng dén;

0 1a gdc zenith mat troi;

dr 13 khoang cach twong ddi nghich dao Earth-Sun.
v ESUND la nang lugng phan xa trung binh W/m2/um

H¢ so phan xa

_ P -C(1-7,,)

khi quyén Psp =

%
Tin,b z-c)ut,b

C,P

O +C,

air

z-in,b = C’1 exp(

K, cos0,

27 air

+C
cos 0, *+Cs

O+,

z-oul,b = C’1 exp(

Tin,b vat

out,b

H¢ so phan xa
bé mit

Pair =101,3(

K, cos(0)

1a cac gia tri bang truyén hep cho ning lugng
dén va song ngan phan xa bé mat;

x C,,C, C,, C,, C, 1a hing sd, dugc phét trién béi Richard
Allen va cong su. (1998);

293-0,0065z

293
do trung binh z (m);

W =0,14¢ P + 2,1 la lugng nudc co thé boc hoi (mm);
e la ap suat bé mat (kP.).

cos(0) I+Gs

) 1a ap sudt khong khi ¢ cao

Hinh 5: Quy trinh tinh todn hé so phéin xa bé mdt ciia Allen va cong suw, 2012 [10]

4.2. Cdc phwong dn phdn tich
hoi quy

Nhu da @& cap o trén, diéu kién ly
tuong cho bai toan phan tich hdi quy 1a
s liéu thyc do duoc quan trac tring voi
thoi diém vé tinh chup khu vuc nghién
ctru. Tuy nhién, diéu kién nay khong xay

ra trong truong hgp nghién ciru nay do
Iuu vue song Nhué - Py thiéu cac cong
trinh quan tric tu dong lién tuc. Vi vay,
khi phan tich hdi quy, nhom tic gia can
phai lya chon cac phuong é4n phan tich
khac nhau sao cho thoi diém vé tinh chup
anh va thoi diém CEM va NAWAPI lay
mau tai khu vuc nghién ctru gin nhau
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nhat dé dam bao tinh twong quan cao
gitta hé s6 phan xa va SSC thuc do.

Dua vao thoi gian quan tric cua dit
li¢u thuc do va thoi gian chup anh cua
v¢€ tinh Landsat 8 duoc théng ké ¢ bang
2, 4 phuong an phan tich dugc dé xuét
dé thu duogc tuong quan cao nhét giita
hé s6 phan xa va SSC trong bai toan hdi
qui dugc trinh bay nhu sau:

4.2.1. Phuong an 1: Chi dung hé
s6 phan xa va dir liéu thuc do o thang 9

Phuong an 1 chi st dung dit li¢u
vao thang 9, vi chi duy nhat vao thang
nay co ca dir li¢u thuc do va anh v¢ tinh
dugc chup. Két qua phan tich hdi quy
cua phuong an 1 nhu sau:

80 80
‘?ﬁ 60 * ' ¢ % 60 vt
S 201e° 3 0 "%

T 0 T 0

B 7 9 11 13 - 6 8 10 12
RefB3 (%) RefB4 (%)

Thong sb Hé so twong quan | Triso P = :g P "

Ref B3 (%) 0,84 0,15 E ol o elt®

Ref B4 (%) 0,80 066 || & 20 %

Ref B3 (%) 0,72 0,23 $ 0 -

Hinh 6: Quan hé giita SSC (mg/l) va hé sé | ° ) ::5 o 0

phdn xa (%) cho phwong dn 1 ¢

Ref B3, Ref B4, Ref B5 1a phan
tram hé sd phan xa cuia band 3, band 4,
va band 5. Hé s6 twong quan (R) cao
cho ca 3 band, tuy nhién trj s P (tri s6 P
cang nho thi mtc d anh huong cang co
y nghia va d6 tin cdy cua phuong trinh
hoi qui cang cao) cao ¢ band 4 (Red)
va band 5 (NIR), lan luot 13 0,66 va
0,23 duoc ky vong 1a s& gy ra nhiéu sai
s6 cho phuong trinh héi qui; do d6 hai
band nay duogc loai ra khoi thuat toan.
Tri s6 P cua band 3 (Green) cling cao
hon 0,05 (twong Ung va1 khoang 95%
muc d tin cdy cia phuong trinh), tuy
nhién gia tri nay c6 thé giam xudng néu
c6 mdt ¢& mau 16n hon, nghia 1a khi c6
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nhiéu hon dit liéu thuc do dugc thu thap
va dua vao phan tich. Gia thiét nay cho
phép phuong 4n phuong trinh hdi qui
v6i band 3 trg thanh thuat toan dé tinh
toan SSC tir hé s6 phan xa.

4.2.2. Phuong an 2 - Phan tich cho
dong chay vao mua mua

Phuong an 2 dugc phat trién dé
phan tich tinh twong quan gitta hé s
phan xa va SSC cho giai doan mua mua
tir thang 6 dén thang 10. Trong giai doan
nay, dit liéu thyc do dugc quan trac vao
cac thang 6, 7, 9 va anh v¢€ tinh chup
vao cac thang 7, 9, 10. Két qua dugc thé
hién nhu sau:
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- 60 60
E . * 2o %00 2 4 R 2%
g * e ¥ 4 . g . 3 T
9} * o
é, 20 . § 20 .
0 T T T 1 0 T T T T 1
7 8 9 10 11 5 7 9 11 13
Ref B3 (%) Ref B4 (%)
Thong s6 H¢ s6 twong quan | Trisd P 60
Ref B3 (%) 0,64 0,29 2 40 ETICNE IR
Ref B4 (%) 0,73 0,03 E ol® e ¢ 3 .
Ref BS (%) -0,10 096 || 2 ¢
Hinh 7: Quan hé giiva SSC (mg/l) va hé sé 0 13 14 15 16 17
phdn xa (%) cho Phuong dn 2 RefBS (%)

Ref B3, Ref B4, Ref B5 1a phan
tram hé s phan xa cua band 3, band 4,
va band 5. Két qua cho thay mdi twong
quan thap gitta dit liéu thuc do v6i hé sb
phan xa ctia band 5 (NIR). Trong khi do,
Band 4 (Red) cho két qua t6t ¢ tri s6 P =
0,03 va hé s tuong quan R = 0,73.

4.2.3. Phuong dn 3 - Phan tich cho
dong chay vao mua kho

Tuong tu nhu phuong éan 2,
phuong an 3 dwoc phat trién dé phan
tich tinh tuong quan giita hé s6 phan xa
va SSC cho giai doan mua kho tir thang
11 dén thang 05 nim sau. Trong giai
doan nay, dir liéu thuc do dugc quan
tric vao cac thang 5, 6 va anh v¢ tinh
chup vao cac thang 12. Két qua dugc
thé hién nhu sau:

__ 60 _60
= L 4 = L 4
£40 o * £40 S .
o o $o s % o
< 20 o oo RPN 520 1@ * ol o
Z 0 =
= T T T T 1 = 0 t T T 1
3 4 5 6 7 2 3 4 5
Ref B3 (%) Ref BS (%)
Thong s6 | Hé s6 twong quan | Trjso P 60
S .
Ref B3 (%) 0,35 0,96 £40 2 e ® .
2201 o oo ¥ e
Ref B4 (%) 0,44 0,17 £
Ref BS (%) -0,39 0,08 - 3 4 5 6
N s X Ref B4 (%)
Hinh 8: Quan h¢é giita SSC (mg/l) va hé so

phan xa (%) cho phwong dn 3

Ref B3, Ref B4, Ref B5 1a phén tram hé sb phan xa cua band 3, band 4, band
5. Két qua cho thidy mdi twong quan thap véi gid tri R =-0,39 va trj s P = 0,08.

Tap chi Khoa hoc Tai nguyén va M6i truong - S6 16 - nam 2017

53



Nghién cuu

4.2.4. Phwong dn 4 - Tinh trung binh tdt ca cdc dit liéu trong cd ndm

- 60 60
£ 40 . ¢ .’0.0 ; . ?40 o ® “g .o
=} 2
g. 20 P * N § 20 R RS . *
= =
H O T T T T 1 H 0 T
6 7 8 9 10 5 7 9 11
Ref B3 (%) Ref B4 (%)
Thong s6 | Hé s6 twong quan | Trisd P 60
Ref B3 (%) 0,63 0,12 Bao o o3 4 *t .
Ref B4 (%) 0,75 0,01 S 20 « * o .
=%
Ref B5 (%) -0,18 0,99 g 07 ' ' ' '
10 11 12 13 14
Hinh 9: Quan hé giita SSC (mg/l) va hé Ref BS (%)
$0 phan xa (%) cho Phwong dn 4

Ref B3, Ref B4, Ref B5 1a phan
tram hé s6 twong quan cua band 3, band
4, band 5. Phuong an nay cho két qua
tuong d6i gidng vdi trudng hop 2. Tuy
nhién, tri s6 P cta band 4 c6 két qua tbt
hon P = 0,01, va hé sb tuong quan R
= 0,75. Phuong trinh hdi qui cua band
4 dugc Phuong an 1a thuat toan dé tinh
toan SSC.

Ba phuong an cho lgét qua am voi
band 5 la 2, 3 va 4. Xu th€ nay dung voi
két lun cua Curran [2] cho rdng band
héng ngoai gén (near-infrared) s€ phu
hop hon khi gid tri SSC tuong dbi cao.
Phu’ong an 1 cho thdy mbi tuong quan
cao gitta hé s6 phan xa va SSC; tuy nhién,
ca ba band déu khong ¢ y nghia vi tri 50
P cao, véi gia trj 1an luot 1a 0,15, 0,66 va
0,23 cho band 3, band 4, va band 5.

Bing 3: Tém tit két qud phan tich héi qui 6 4 trwong hop

2 . A 3 Triso P
R R Sai s0 chuin Ref B, Ref B,
Phuong an 1 0,84 0,71 1,17 0,091 0,605
Phuong én 2 0,76 0,58 6,22 0,269 0,027
Phuong an 3 0,44 0,20 8,91 0,833 0,263
Phuong én 4 0,80 0,64 6,37 0,100 0,006

Ba phuong an cho két qua 4m véi
band 5 1a 2, 3 va 4. Xu thé nay dung
v6i két luan ctia Curran [3] cho réng
band hong ngoai gan (near-infrared) s&
phil hop hon khi gia tri SSC twong dbi
cao. Phuong 4n 1 cho thdy méi twong
quan cao gitta hé sé phan xa va SSC;
tuy nhién, ca ba band déu khong cé y
nghia vi tri s6 P cao, véi gid tri 1an luot
1a0,15,0,66 va 0,23 cho band 3, band 4,
va band 5. Néu xét ca tinh twong quan
cao va cd y nghia, band 4 ¢ phuong an 4
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va phuong an 2 cho két qua tét hon véi
tri s6 P 1an lwot 12 0,01 va 0,03. Nhu vy,
sau qué trinh phan tich héi qui, ching ta
c6 thé két luan 2 phuong trinh sau:

SSC (mg/l) = 6,511*B,- 16,581
voi B, (%) hé s6 phan xa cia band
Green (R2 0,7) Eq.1

SSC (mg/l) = 4,853*B,- 4,493

voi B, (%) hé s6 phan xa cua band
Red (R2 0,6) Eq.2

Phuong trinh 2 dugc dénh gia cao
hon néu xét so luong mau thuc do hién
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c6. V& mat 1y thuyét, tri s6 P s& nho hon
néu bai toan phan tich hdi qui ¢6 ¢d miu
16n, trong trudng hop nay ching ta ¢é thé
rit ra dugc nhing két luan chinh xéc hon.

Nghién ciru

Déi vé6i 2 truong hop duoc st dung dé so
sanh la cac nghién clru cia Wang va Suif
[5, 6] bai toan phan tich hdi qui da sir dung
s6 lvong mau 1an luot 13 24 va 42.

L 2
E 100 - * $
<«Q :’ ‘
wn ‘I T T ’ 1
100 10 29 39 0%00 50
¢ 2
-300 -
Thuc do (mg/l)

100 (b)
L
z 0 TS }
\22 0 ’ T T ‘.I . 1
10 20 30 ,400 50
501 @
L 2
-100
Thuc do (mg/1)

Hinh 10: Biéu do thé hién sw chénh ciia két qud tinh todn va thuwe do khi
sw dung thudt todn ciia Wang (a) va Suif (b)

Biéu d6 trong hinh 10 cho thay
két qua tmg dung 2 mé hinh ctia Wang
va Suif ¢ mot su chénh 1éch rat 16n so
voi gia tri SSC thyc do. Ca hai truong
hop nghién ctru ciia Wang va Suif déu
stt dung hé sd phan xa & band NIR tai
cac hé thong song rét 16n, két qua cua
ho rat t6t voi gia tri h¢ sb xéac dinh R2

> Yoz

4.7% a5 19 Kilomaiers
i i L 1

ssC (mg/1)

. =

- 43

za
J—

s

lan luot 13 0,88 va 0,93. Nhu vay, co
thé thay rang dic thu dia phuong déng
mat vai trd rit quan trong. Viéc so sanh
nay di cho thiy tAm quan trong cuia viéc
phan tich lgya chon dai budc séng phu
hop cho khu vuc nghién ctru trude khi
tién hanh phén tich hdi qui dé tim thuat
toan phu hop.

SSC (mg/1) ]
m %
as
za
-
] 3.5 T 14 Kilometers
L L L L | I L ]
-

-

Hinh 11: Phin bé SSC theo khéng gian tai khu vwe nghién civu (22 thing 09 nim 2013)

5. Két luan

Nghién ctru ndy str dung anh Landsat
8 va dit li¢u thyc do trong bai toan hoi
qui dé phat trién mot phuong trinh thuc
nghiém, va xem d6 14 thuat todn dé trich
xuit thong tin ham luong chit lo lung
dura vao hé s6 phan xa trong anh vé tinh.

S4 liéu thue do dugce thu thap tir 2 ngudn
1a Trung tAm quan tric Mbi truong Tong
cuc Maéi truong, va Trung tim Quy hoach
va Diéu tra Tai nguyén nudc Quéc gia.
Dit liéu thye do duge kiém dinh dua vao
nguyén tic can bang giita luu luong dong
chay véi ham lugng chét lo limg dé dam
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bao tinh tin cdy cua bai toan hdi qui. Qua
trinh phan tich hdi qui dwogc thuc hién dé
xac dinh dai budc song phu hop nhét véi
dac trung ham lugng chat lo img trong
song ¢ khu vuc nghién ciru, két qua chi ra
rang band Green va band Red 1a phii hop
nhat. Bén canh d6, nghién ctru nay ciing
tién hanh so sanh két qua ciia mé hinh
do nghién ciru phat trién véi 2 phuong
trinh thuc nghiém khac da duoc cong bé.
Hai nghién ctru nay dugc chon ¢ khu vuc
phu hop véi ky vong ¢6 mdi twong dong
vé cac dic diém Khi twrong, Thuy van va
cling dugc thuc hién trén song vdi cung
bd cam cuia v¢ tinh. Tuy nhién, két quada
chi ra mot sy khac biét rat 16n gitta cac
phuong trinh khi 2 nghién ctru noi trén
sir dung band hdng ngoai nhiét NIR vdi
sO lwong mau trong bai todn hdi qui 16n
hon. Két qua cua nghién cru nay ching
to tiém nang cua vién tham trong viéc
nghién ctru vé chat lugng nude & cac hé
thdng song nho khi khoa hoc hién dai da
va dang phat trién cac chuong trinh vé
tinh v&i d phan gidi khong gian ngay
cang cao. Trong tuong lai, bén canh v¢
tinh Landsat, s& con rat nhiéu vé tinh
khac nhu Sentinel, ASTER cung cép anh
v6i chét lwong cao, phuc vu céc nghién
ctru trén toan cau.
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